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Via Hand Delivery
March 3, 2017

Michael Cunningham

Division of Reclamation and Mine Safety
Department of Natural Resources

1313 Sherman Street, Room 2

Denver. CO 80203

RE: Schwartzwalder Mine; DRMS File No. M-1977-300; Technical Revision (TR-23)

Dear Mr. Cunningham:

By letter dated December 23, 2016. the Division of Reclamation and Mine Safety (“DRMS™)
issued its latest round of adequacy review comments for the Cotter Corporation (N.S.L.)
("Cotter”™) Technical Revision 23 (“TR-23"). Enclosed are Cotter’s responses to the specific
comments contained in DRMS" aforementioned adequacy review letter. Cotter’s response
includes a text document presenting our responses and revised Attachments C. F. and G.

Cotter appreciates your attention in this matter. If you have any questions. please contact me at
(720)554-6207. or via email at ken.mushinskif@cotterusa.com.

Sincerely,

% ? %i/g ~
Ken Mushinski

President

Enclosure

Cc: Tony Waldron, DRMS
Stephen J. Cohen, Cotter

Cotter Corporation Telephone (719) 275-7413
Cafon City Mill, 1700 Fremont Co. Rd. 143, Canon City, CO 81212 USA Fax (719) 275-1669



COTTER CORPORATION (N.S.L.)
SCHWARTZWALDER MINE, GOLDEN, COLORADO
PERMIT NO. M-1977-300
RESPONSE TO COMMENTS REGARDING
TECHNICAL REVISION 23 (TR-23)

December 23, 2016 Comment Letter

1.

The design drawings provided in Attachment C for the storm water diversion ditches are
not stamped by a licensed professional engineer. As required by Rule 6.4.21(10)(a),
please provide design drawings which have been certified by a licensed professional
engineer for all Environmental Protection Facilities.

Attachment C has been updated to include drawings signed and sealed by a
professional engineer of the diversion ditches. The revised Attachment C is dated
February 24, 2017.

The Operator has indicated the storm water diversion ditches have been designed to
accommodate a 100-year flood event with a peak discharge of 60 cfs. Appendix E (pg.
51) of the 1983 Amendment, states the estimated peak discharge above the east/south
Waste Rock Pile (WRP) is 119 cfs for the 100-year flood event. The peak discharge for
the west/north WRP was not analyzed. Please provide the Division with a hydrologic
analysis which demonstrates 60 cfs is the appropriate peak discharge for the design of the
storm water diversion ditches.

A Drainage Area Map (revised Attachment C, sheet 30) containing the hydrology

calculations for both diversion ditches have been added to the plan set and permit

submittal. The hydrology calculations were conducted with USACE’s HEC-HMS
program.

The design drawings show the storm water diversion ditches terminate several feet above
the toe of slope of the WRP’s. The design should include a means to safely convey the
diverted flow from the base of the diversion ditches to Ralston Creek. Please describe
how storm water will be safely conveyed to Ralston Creek so that erosion of the WRP’s
or the access roads does not occur.

The diversion ditches have been updated as shown on the revised Attachment C,
sheets 22-27. The Southern WRP diversion ditch will end to the North of the cut
off dam and will be protected with concrete riprap to allow the water to flow to
the Ralston Creek. Surface water will not flow over the access road Cotter
submitted a response to the Division’s Adequacy Review #1, Comment # 18 on
November 8, 2016 As a result of the update of the diversion ditch design, this
response has been changed and is included in Attachment G, a February 23, 2017
report form Engineering Analytics, Inc. One of the primary changes is the



removal of benches from the WRP design, which has been analyzed by
Engineering Analytics, Inc. in its report included as Appendix G.

4. The design drawings show weep drains will be placed vertically in the storm water
diversion ditches. In the Division’s experience, horizontal weep drains are less subject to
plugging and sediment deposition. Please provide a technical justification for
constructing vertical weep drains.

The initial weep drains were based on the weep drain details available from
Colorado’s Urban Drainage and Flood Control. The weep drain details have been
updated to have the pipes drain horizontally.

5. The design drawings for the storm water diversion ditches do not address freeboard.
Please indicate if the design of the storm water diversion ditches accounts for freeboard.
If so, specify the freeboard. The Division recommends the design provide for one foot of
freeboard or half the velocity head.

The hydraulic calculations have been added to Sheet 3 of 3 of the Concrete Lined
Ditch Miscellaneous Detail sheets, Sheet 31 in the plans. One foot of freeboard
has been provided for both diversion ditches.

6. The Southern WRP Ditch Typical Section on Sheet No. 27 of the design drawings shows
placement of fill adjacent to the storm water diversion ditch. Please specify the nature of
the fill and describe how it will be compacted.

The Southern WRP Diversion Ditch has been revised and the additional fill has
been removed.

7. The Division requests detail call-outs for all plan profiles for Sheets No. 22-28 of the
design drawings. All features should be labeled on the detail call-outs and referenced on
the plan and profile drawings.

Additional callouts have been added to Sheets 22-29 to clarify the link between
the plan and profile sections and the diversion ditch typical sections and details.

8. Please specify if rebar will be used with the concrete lined storm water diversion ditches.
If so, specify the rebar size, spacing, and clearance. In addition, provide specifications
for the type of concrete to be used.

Cotter is utilizing steel reinforcing bar in the concrete ditch. The reinforcement
and concrete requirements for the concrete lined ditches has been added to the
appropriate detail on Sheet 29 of the plans, Concrete Lined Ditch Miscellaneous
Details Sheet 2 of 2.
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9. The construction schedule provided in Attachment A contains a task for disposing of
waste in the Minnesota Adit. Please provide an inventory of all of the materials (with
approximate volumes) to be placed in the Minnesota Adit. In addition, please clarify
if the materials to be disposed of will be contained to the Minnesota Adit or if they
will be placed in the glory hole.

Attachment F provides a preliminary estimate of the waste inventory planned
for disposal in the Glory Hole (Minnesota Adit). It total estimate is currently
approximately 5,000 cubic yards. A more precise inventory will be provided
to the Division after project completion.

10. In regards to the construction schedule provided in Attachment A, the Division will
conduct inspections during the following phases of the alluvial valley excavation:
a. Prior to Site Clean Up
Prior to Excavation of Alluvial Fill
Prior to placement of temporary soil cap (if necessary)
Prior to Construction of WRP Diversion Channels
Post Project Completion

o a0 o

Please commit to notifying the Division in writing, at least two weeks prior to the
commencement of each of the above listed construction phases so that inspections
may be scheduled. The Division may schedule additional inspections as required.

Cotter commits to notifying Mr. Michael Cunningham, DRMS, by email, at
least two weeks prior to the commencement of each of the above listed
construction phases so that inspections may be scheduled. The Division may
schedule additional inspections as required.
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ATTACHMENT F

INVENTORY OF MATERIALS TO BE
DISPOSED IN MINNESOTA ADIT



Attachment F — Minnesota Adit Disposal Inventory

Summary of
All Material
Trucked Trucked
Placement | Placement
Volume Volume
Table Item (cu.ft.) (cu.yd.)
Table 1 Boneyard 2,352 87
Table 2 Main WTP Area 88,061 3,262
Table 3 Hillside Adits 4,076 151
Table 4 Alexco WTP 19,822 734
Table 5 Valley Floor Sites 16,156 598
Total Facilities Disposal Volume 130,468 4,832
Boneyard
Trucked
Placement -~
Item V. Description
olume
(cu.ft.)
1 | Building, Domestic Well 128 Wood Frame with Metal Siding
2 | Building, Domestic Well Vault 307 Concrete
3 | Foundation, Domestic Well 450 Concrete
Vault
4 | Bridge 95 Steel
5 | Stairs, Steel 68 Steel
6 | Stairs (Wood, Old) 75 Wood
7 | Water Heater 6 Steel
8 | Rock Grizzly 48 Steel
9 | Concrete, Wing Walls 972 Concrete
10 | Culvert, 3ft dia 56 Steel
11 | Culvert, 5ft dia 78 Steel
12 | Planks, Timber 70 Steel
Total 2,352
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Attachment F — Minnesota Adit Disposal Inventory

Original Waste Treatment Plant Area
Trucked
Item Placement Description
Volume P
(cu.ft.)
1 | Building, WTP 18,900 Steel - structural + Siding + Interior
equipment
2 | Building Foundation, WTP 12,960 Concrete
3 | Concrete Containment Ponds- 2,700 Concrete
Sides
4 | Concrete Containment Ponds - 28,200 Concrete
Floor
5 | Fencing 15,667 Steel
6 | Pump House Foundation 384 Concrete
7 | Pump Support + Electrical 50 Steel
Panel
8 | Monitor Well 0 Steel
9 | Monitor Well Foundation 2 Concrete
10 | Power Poles 26 Wood
11 | Propane Tanks, 1000 Gals 85 Steel
12 | Propane Tanks, 500 Gals 28 Steel
13 | Concrete Box (Sides) 38 Concrete
14 | Concrete Box (Bottom) 32 Concrete
15 | Receiver Tank 23 Steel
16 | Pipe, PVC to Alexco 175 PVC
17 | 60,000 Gal Tank (Creek Water) 641 Steel
18 | Foundation, 60,000 Gal Tank 754 Concrete
(Creek)
19 | Pipe, PVC to WTP 3 PVC
20 | Septic Tank 180 PVC
21 | Power Poles 13 Steel
22 | "Old" WTP Foundation 7,200 Concrete
Total 88,061
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Attachment F — Minnesota Adit Disposal Inventory

Hillside Adits
Trucked
Item Placement Description
Volume
(cu.ft.)
Minnesota Adit
1 Pipe, PVC, Misc. 963 PVC-Plastic
2 Steel, Misc. 1,650 Concrete
3 Portal Gate 75 Steel
4 Portal Steel 150 Steel
5 Portal Walls, Steel 23 Steel
6 Portal Walls, Timber 300 Wood
CV Adit
1 Vent Riser 47 Steel
2 Portal Steel 203 Steel
3 Telephone Poles 16 Steel
4 Power Cable 2 Steel
Sunshine Adit
1 Telephone Poles 21 Wood
2 Power Cable 7 Copper + Ins
3 Steel, Misc. 38 Steel
4 Portal Wallls, Sheet Steel 25 Steel
5 Portal Walls, Timber 133 Wood
Pierce Adit
1 Portal Steel 27 Steel
2 Culvert 34 Steel
3 Monitor Well 2 Steel
4 Monitor Well Foundation 2 Concrete
Black Forest Adit
1 Gate 183 Steel
2 Pallets 64 Wood
3 Steel, Misc., Lift 28 Steel
4 Fence 30 Steel
5 East Portal Entrance - Culvert 51 Steel
6 Monitor Well 2 Steel
7 Monitor Well Foundation 2 Concrete
Total 4,076
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Attachment F — Minnesota Adit Disposal Inventory

New Waste Treatment Plant

Trucked
ltem Pl\?cement Description
olume
(cu.ft.)
1 | Building, Steel Frame 5,760 Steel - Structural + Siding
2 | Building, Concrete Foundation 5,760 Concrete
3 | Fan + Frame 180 Steel
4 | Fan Duct 53 Steel
5 | Liner, PVC 179 PVC-Plastic
6 | Mix Tanks, Tall 848 Fiberglass
7 | Mix Tanks, Short 157 Fiberglass
8 | Pump Shed 160 Wood
9 | Power Center (5 Poles) 26 Wood
10 | Portal Timbers (incl. lagging) 300 Wood
11 | Pipe, Misc. 40 PVC-Plastic
12 | Power Box 7 Steel
13 | RO Units 720 Steel + PVC
14 | Clarifiers 1,008 Steel
15 | Clarifier stairs 450 Steel
16 | Tanks 2,651 Fiberglass
17 | Tanks, Clear Water 353 Fiberglass
18 | Tank, Plastic - Potable Water 79 Plastic
19 | Rock, Dirt and Debris 1,089 Rock
20 | Pipe, PVC 1 Plastic
Total 19,822
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Attachment F — Minnesota Adit Disposal Inventory

Valley Floor Sites (1 of 2)

Trucked
ltems Placement Description
Volume
(cu.ft.)
Valley Creek Pipe
1 Pipe, PVC 4,665 PVC
2 Electric Cable 58 Copper + Ins
3 Electrical Panel 7 Steel
4 Power Boxes 13 Steel
Sump 4
1 Power Panel 16 Steel
2 Sump 30 Steel
Office Trailer
1 Trailer 871 Steel Siding + Wood
Substation
1 Building 403 Steel + Wood
2 Foundation, Concrete 720 Concrete
3 Step, Concrete 7 Concrete
4 Transformer 432 Steel
5 Transformer Pad, Concrete 96 Concrete
6 Electrical Apparatus 216 Steel
7 Wall, Concrete 60 Concrete
8 Fence 363 Steel
Ore Sorter Area
1 Electrical Boxes 48 Steel + Wood
2 Electrical Boxes 16 Steel + Wood
3 Electrical Box Support 160 Steel + Wood
4 Scale Posts 2 Steel
5 Pipe, PVC 682 PVC
6 Culverts 424 Steel
7 Culvert Scrap 4,158 Steel
8 Elbow, Vent 79 Steel
Subtotal (1 of 2) 13,526
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Attachment F — Minnesota Adit Disposal Inventory

Valley Floor Sites (2 of 2)

Trucked
ltems Pl\?cement Description
olume
(cu.ft.)
Creek Head Gate
1 Pipe, Creek Discharge Pipe 754 Steel
2 Gate, Creek Discharge Pipe 13 Steel
3 Gate Mounting, Creek 64 Steel
Discharge Pipe
4 Control Panel 13 Wood + Steel
5 Control Panel Foundation 24 Concrete
6 Concrete, Dam Wall 900 Concrete
Old Emergency Storage Pond
1 Power Poles 105 Wood
2 Electrical Box 13 Steel
3 Electrical Cable 9 Copper + Ins
4 Monitor Well 2 Steel
5 Monitor Well Foundation 2 Concrete
6 Sump 15 Steel
Entry Gate Area
1 Gate 30 Steel
2 Gate Posts 8 Concrete
3 Stairs, Metal - BPL 54 Steel
4 Monitor Well 2 Steel
5 Monitor Well Foundation 2 Concrete
6 Monitor Well 1 Steel
7 Monitor Well Foundation 2 Concrete
8 Creek Sump 81 Steel
9 Old Sumps 151 Steel
10 Electric Panel Skids 192 Steel
11 Concrete Sump - Walls 50 Concrete
12 Concrete Sump - Floor 144 Concrete
Subtotal (2 of 2) 2,630
Total 16,156
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ATTACHMENT G

ENGINEERING ANALYTICS, INC.
DESIGN CALCULATIONS



Engineering Analytics, Inc. = 1600 Specht Point Rd. = Suite 209 = Fort Collins, CO 80525 = 970.488.3111 = www.EngAnalytics.com

February 23, 2017 Project No: 110385

Mr. Robert Noren, P.E.
Cotter Corporation (N.S.L.)
P.O. Box 1750

Caiion City, CO 81212

Subject:  Responses to CDRMS Comments
Schwartzwalder Mine
DRMS File No. M-1977-300; Technical Revision (TR-23)
Jefferson County, Colorado

Dear Mr. Noren:

Engineering Analytics was tasked to provide responses to comments 6 and 18 in the Colorado
Division of Reclamation, Mining and Safety (CDRMS) letter dated July 20, 2016 (Adequacy
Review #1) and comment 6 from CDRMS’ August 2, 2016 letter (Adequacy Review #2). This
work is being provided as a follow up to Engineering Analytics’ (EA) submittal for Technical
Revision 23 to Mining Permit M-1977-300 dated December 28, 2015. We offer the following
comments.

1. Adequacy Review #1, Comment # 6: *“Please describe how the Operator will place and
compact 4 — 6 inches of topsoil on the tops and sides of the WRPs. In addition, clarify if the
4,300 cubic yard estimate of required topsoil accounts for compaction.”

Response: The 4,300 cubic yard estimate was determined assuming 9 inches of topsoil
would be placed and track walked to lightly compact it to a final thickness of about 6 inches.
In addition to what was presented in TR-23 (EA, 2015), we recommend the following with
regard to topsoil placement and revegetation procedures.

Topsoil Placement: The topsoil should be end-dumped on the crest of the slope and graded
by dozers. Slopes should be graded to avoid concentrated water flow and subsequent erosion.
The “Best Practices in Abandoned Mines Land Reclamation” by the Colorado Division of
Minerals and Geology (CDMG, 2002) states that for covers “...that the surface of the final
slope should be moderately roughened to help in establishing vegetation, but not so rough as
to promote pooling of water.... The potential for erosion can be reduced by creating grooves
across the slope (or perpendicular to the slope direction). This can be done easily on the last
pass of the heavy equipment using a track vehicle running up and down the slope.” They
further state that “Ideally, the surface to be vegetated should consist of good uncontaminated
soil, moderately roughened to allow the seeds to hold and some moisture to collect.
Roughening can simply be the caterpillar tracks of heavy equipment that has been used at the
site for regrading.”” Thus, we recommend track-walking the cover to provide a “dimpled”
surface that allows for water infiltration and promotes root growth.

Response to CDRMS Comments.docx 1 Engineering Analytics, Inc.



Response to CDRMS Comments Mr. Robert Noren, P.E.
Disposal of Alluvial Fill Cotter Corporation (N.S.L.)

Seeding: The USDA (2005) states that ““...drill seeding is generally limited to slopes less
than 3:1.” Thus, we do not recommend drill seeding due this recommendation along with
safety concerns related to placing seeding equipment on a 2H:1V slope. In addition, direct
seeding requires a vertical alignment of the seeder for placement due to the steep nature of
the slope and vertically aligning the vegetation can lead to increased surface water flow. We
instead recommend broadcast seeding followed by hydromulching. Hydroseeding is not
recommended as it is not typically successful in our arid climate.

Mulching: For 2H:1V and steeper slopes, mulch is necessary to keep the seed and topsoil in
place. Mulch can also provide shade to the seedlings and help the soil to retain moisture. We
recommend Hydromulching with addition of a tackifier. Tackifier is a botanical glue that
can also be applied to the slope to prevent erosion. The hydromulch and tackifier should
effectively stabilize the surface of the slope. For example, a publication by Munshower titled
“Practical Handbook of Disturbed Land Revegetation”, states that *...the slopes were capped
with oxidized rock, topsoiled, pitted with large depressions, broadcast seeded, and
hydromulched with a tackifier. In the second growing season the slopes had remained stable
and erosion was controlled.”

Soil Amendments: Soil amendments may be required to improve the performance of the
vegetation. This could include composted biosolids or manufactured amendments such as
Biosol.

2. Adequacy Review #1, Comment # 18: “Appendix D addresses terracing of the WRPs.
Cotter’s response to Comment No. 4 is contained within Section 7.2 of Appendix E-4. The
recommendations within Section 7.2 state a 10 foot wide terrace would be included in the
WRP construction. Please clarify how many terraces will be constructed on the expanded
WRPs. Also, provide the Division with cross sections showing the terraces on the WRPs or
specify where these documents may be found in the permit file.”

Response: Section 7.2 of Appendix E-4 (McDermid and Geo-Hydro, 1983) recommends a
10-foot wide terrace to provide an additional factor of safety against slope failure. However,
the results of the slope stability analyses presented in the 1983 Cotter Corporation Mine
Permit Revision (Cotter, 1983) showed that terraces were not required for stability purposes.

EA collected soil samples from the north and south waste rock piles (WRPs), additional
alluvial waste rock source (new waste rock), topsoil source, and colluvium for strength
testing to be used in stability analyses. The complete results of the field investigation and
laboratory testing are provided in Attachment A. The locations of the test pits are presented
on Figure A-1 and a summary of the laboratory testing is provided in Table A-1. Slope
stability analyses were performed for the waste rock piles using the laboratory obtained
strength values and published strength values for the underlying bedrock. The slope stability
analyses are discussed in Attachment B. The stability analyses were used to confirm that
benches are not needed for the south WRP. However, benching has been included for the
north WRP in order to provide access to the reclaimed area and for utilization in surface
water conveyance structures and erosion control. The configurations of the reclaimed waste
rock piles are shown on Figures B-2 and B-3. The regrading proposed on Figure B-2 results
in 103,700 cubic yards (cy) of additional storage capacity from the current waste rock pile

February 23, 2017 2 Engineering Analytics, Inc.



Response to CDRMS Comments Mr. Robert Noren, P.E.
Disposal of Alluvial Fill Cotter Corporation (N.S.L.)

configurations. The south WRP has a reclaimed slope of 2H:1V. The reclaimed slope for the
north WRP has a maximum interbench slope of 2H:1V. The results of the slope stability
analyses are discussed in Attachment B and a summary of the factor of safety for the
analyses is shown on Table B-2.

3. Adequacy Review #2, Comment # 6: ““The Division views the waste rock piles as critical
structures as they are designed to keep waste rock out of Ralston Creek. Plates 12 and 13
prepared by McDermid Engr. Assoc. Inc. in February 1983 summarize slope stability
analyses results. It appears only the cover stability and the contact with the native ground
were analyzed as potential failure surfaces. The various strength parameters used for
bedrock, alluvial soils and colluvial soils were obtained from simple soil testing and/or
literature data. It does not appear that slope failure surfaces thought (SIC) the waste rock
itself were considered as is the current general practice for slope stability. As such it does
not appear any strength parameters of the waste rock itself are discussed. Please revisit the
slope stability of the waste rock piles and consider potential circular failures that may extend
through the waste rock, using the Division’s factors of safety in Table 1.”

DRMS Table 1. Minimum Factors of Safety for Slope Stability Analyses (1)
Type of Structure/C q ¢ | Generalized, A d, or Single Strength Measurements

of Failure Test Strength Measurements Resulting from Multiple Tests(!)
Non-Critical Structures (e.g. 13 1.25
| fences) / No imminent danger to {1.15)@ ane@
| human life, minor environmental
| impact, and minor repair costs if
slope fails
| Critical Structures (e-g. 15 13
residences, utilities) / Potential (1.3)= (1.15)

human safety risk, major
| environmental impact, and

major repair costs if slope fails |
{1) The number of tests required to provide a high degree of confidence in the strength parameters used

depends on the variability of the material being tested and the extent of the highwall disturbance.
(2) Numbers without p } apply for analyses using static conditions and those within
parentheses apply to analyses using seismic acceleration conditions

Note: 1) Table provided in Adequacy Review #2

Response: As discussed above, a field investigation and laboratory testing have been
completed for use in slope stability analyses. EA has completed stability analyses for the
future configurations of the waste rock piles. The results of these analyses are provided in
Attachment B. Three failure surfaces are included for each cross-section through both the
north and south waste rock piles. The cover stability and the contact with the native ground
were analyzed as the surficial and deep failures. In addition, EA analyzed an optimized
intermediate failure through the waste rock. The results indicate that the factor of safety
meets the minimum 1.5 criteria for static analyses and the minimum 1.3 criteria for
pseudo-static analyses.

Limitations

This report has been prepared based upon review of the field investigation, laboratory testing,
and our experience. No warranty is made, express or implied. The conclusions presented
represent our best judgment based on the information available. Should additional information
become available we should be allowed to review that information and modify our conclusions
accordingly.
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Response to CDRMS Comments Mpr. Robert Noren, P.E.
Disposal of Alluvial Fill Cotter Corporation (N.S.L.)
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Attachment A Field Investigation and Laboratory Testing
Attachment B Slope Stability Analyses
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Response to CDRMS Comments
Disposal of Alluvial Fill

Mr. Robert Noren, P.E.
Cotter Corporation (N.S.L.)
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Response to CDRMS Comments Mr. Robert Noren, P.E.
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1.0 TEST PIT FIELD INVESTIGATION

Engineering Analytics conducted a field investigation that included excavation of seven test pits
at the Schwartzwalder Mine Site. The location of test pits is shown on Figure A-1. Test pit
EA-TP1 was excavated in the alluvial material that will constitute the new waste rock to be
placed on the existing piles. Test pits EA-TP2, EA-TP3, EA-TP5, and EA-TP6 were excavated
in the existing waste rock piles. Test pit EA-TP4 was excavated in the colluvial material and EA-
TP7 was excavated in the proposed topsoil material. Test pits EA-TP1 through EA-TP6 were
excavated with a CAT 330C excavator operated by Kessler Reclamation personnel. Personnel
from EA supervised the excavation and logged the materials encountered in the test pits. Test pit
EA-TP7 was excavated with a shovel.

Test pits EA-TP1 through EA-TP6 were excavated to a depth of 3 feet where a bulk bucket
sample was retrieved with a shovel, by EA, from the spoils pile. The test pits were then
excavated to a depth of 5 feet where another bulk bucket sample was retrieved from the spoils
pile. Laboratory testing was performed on the bulk samples to measure geotechnical engineering
properties of the subsurface materials. The test pit logs and photographs of the test pit
excavations are included in Appendix A to this attachment. Following excavation the test pits
were backfilled with the spoils.

Test pit EA-TP7 was excavated in the topsoil material. This material was taken by EA, with a
shovel, from ground surface in the location shown on Figure A-1. Another sample was taken by
Cotter Corporation at a later date to obtain additional material for laboratory testing. The test pit
log is included in Appendix A to this attachment.

2.0 LABORATORY TESTING

Laboratory testing was conducted on selected samples obtained from the test pits to determine
geotechnical engineering properties of the materials. Laboratory testing included measurements
of in-place water content, Atterberg limits, and grain size analyses. Large scale direct shear
testing was also performed. The direct shear testing was performed by Advanced Terra Testing
of Lakewood, Colorado. The remainder of the laboratory testing was performed by EA’s lab in
Fort Collins, Colorado. The laboratory test results are included in Appendix B to this attachment
and are summarized in Table A-1.

Water Content: Measurements of water content were conducted on each bulk sample in
accordance with ASTM test methods D2216. The values of water content ranged from 4.2 to 9.3
percent for the waste rock, alluvial, and colluvial material. The water content was 1.8 percent for
the topsoil.

Grain Size: The particle size distribution was determined on each bulk sample in general
accordance with ASTM D4318. The particle size distribution reports are included in Appendix
B. The measured value of percent passing the #200 mesh sieve was 8.4 percent for the alluvial
material, 15.2 percent for the colluvial material, ranged from 8.0 to 34.7 for the waste rock, and
was 11.7 percent for the topsoil.
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Response to CDRMS Comments Mr. Robert Noren, P.E.
Disposal of Alluvial Fill Cotter Corporation (N.S.L.)

Atterberg Limits: Atterberg limits were determined on each bulk sample in accordance with
ASTM test method D4318. Using the results of the grain size analyses and the Atterberg limits
the samples can be classified according to the USCS classification. For the waste rock the top of
south pile (EA-TP2) was classified as a clayey sand. The other waste rock samples were
classified as silty/clayey gravel or poorly graded gravel with silt. The alluvial material was
classified as poorly graded gravel with clay and the colluvial material was classified as clayey
gravel. The topsoil was classified as poorly graded sand with clay.

Large Scale Direct Shear Testing: Large scale internal direct shear testing was completed on
each of the bulk samples collected from the site. The direct shear testing was completed with a
12-inch square box in general accordance with ASTM D3080. The peak friction angle for the
topsoil was 41.2 degrees, the colluvial material was 51.3 degrees, and the alluvial material was
51.6 degrees. The peak friction angles for the waste rock were measured to be 25.1, 50.9, 52.9,
and 54.1 degrees. The peak friction angle of 25.1 degrees was measure on EA-TP2 and as shown
with the other testing this sample had significantly more fines than the other samples.
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Table A-1

Summary of Laboratory Test Results

%

Test Pit Moisture | Atterberg Passin USCS Peak Peak Ultimate | Ultimate
Number Location Content Limits #2009 Classification Friction | Cohesion Friction | Cohesion
(%) LL/PL/PI Sieve Angle (psf) Angle (psf)

New Waste

EA-TP1 R ock 5.3 24/19/5 8.4 GP-GCIGM 51.6 917.0 525 702.0

EA-TP2 | TOP g‘;lgoum 79 31/18/13 | 347 sC 25.1 633.2 24.2 4751

EA-TP3 Bottom of 4.2 26/22/4 15.1 GM 50.9 919.5 50.9 919.5
South Pile

EA-TP4 Colluvium 9.3 30/22/8 15.2 GC/GM 51.3 (1) 51.4 (1)

EA-Tps |  Bottom of 6.8 22/NP 8.0 GP-GM 52.9 89.5 53.5 1)
North Pile

EA-TPG | TOP g‘;leNO”h 55 24/19/5 13.7 GC-GM 54.1 135.5 54.3 72.0

EA-TP7 Topsoil 18 28/21/7 11.7 SP-SC/SM 412 (1) 412 (1)

Note (1) Data suggest negative intercept therefore no value is reported
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Project No. 110385 February 2017

Engineering Analytics, Inc. FIGURE A-1
_ TEST PIT LOCATIONS

COTTER SCHWARTZWALDER MINE




APPENDIX A
TEST PIT LOGS AND PHOTOGRAPHS



Engineering Analytics, Inc.

TEST PIT LOG

PAGE: _1 OF 2
DATE: _8/31/2016

TEST PIT
NO.:

EA-TP1

PROJECT INFORMATION
PROJECT: _ SCHWARTZWALDER MINE

TEST PIT LOCATION

PROJECT NO.: _ 110385

CLIENT: _COTTER CORP

OWNER: __COTTER CORP

LOCATION: _ NEW WASTE ROCK

SEE FIGURE A-1

FIELD INFORMATION
DATE & TIME ARRIVED: __8/31/2016 9:20 AM

TEST PIT LOGGED BY: DCG

VISITORS: _NONE

WEATHER: _ SUNNY, 60°s - 80°s

EXCAVATION INFORMATION

EXCAVATION COMPANY: _KESSLER RECLAMATION

START TIME: _9:20 AM

TEST PIT DEPTH: _5%'

TEST PIT DIA.: _13'

EXCAVATION METHOD: __CAT 330C EXCAVATOR

SAMPLING METHOD: _BULK

TIME EXCAVATION COMPLETE: _9:40 AM

TEST PIT COMPLETION / ABANDONMENT INFORMATION

START TIME: _9:40 AM

COMPLETE TIME: _9:42 AM

INSTRUMENTATION: _IN/A

BACKFILL: _SPOILS

GROUNDWATER CONDITIONS

NO GROUNDWATER ENCOUNTERED

FOLLOWING FIELD WORK

TIME OF CLEAN-UP COMPLETE: __9:42 AM

TIME LEFT SITE: _9:42 AM

NOTES:




TEST PIT
NO.:

EA-TP1

2 OF 2
DATE: _8/31/2016

PAGE:

15

SAMPLE
TYPE
BULK
BULK

SAMPLE
1.D
3
5

DEPTH
3
5

10

TEST PIT LOG

110385

PROJECT: _SCHWARTZWALDER MINE

WIDTH/DIAMETER (FEET)

5

PROJECT NO.:

Engineering Analytics, Inc.

(1334) H1d3a

SOIL DESCRIPTION AND EXCAVATION NOTES

SLIGHTLY MOIST, DARK BROWN (10YR 3/3), SANDY/ COBBLEY GRAVEL WITH TRACE BOULDERS,
5% BOULDERS

ROCKS ARE ANGULAR UP TO 24"
ESTIMATION OF GRAIN SIZE OF SPOILS PILE:
25% SAND OR SMALLER

SANDY/ COBBLEY GRAVEL
50% GRAVEL

20% COBBLES
- (APPROX. 5') (E.O.T.P.)

SOIL
DEPTH
0-
E.O.T.P.

TYPE

SOIL

NOTES:
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TEST PIT LOG

Engineering Analytics, Inc.

PAGE: _1 OF 2

DATE: _8/31/2016

TEST PIT
NO.:

EA-TP2

PROJECT INFORMATION

PROJECT: _ SCHWARTZWALDER MINE

PROJECT NO.: _ 110385

CLIENT: _COTTER CORP

OWNER: __COTTER CORP

LOCATION: _ SOUTH PILE TOP

FIELD INFORMATION

DATE & TIME ARRIVED: __8/31/2016 10:00 AM

TEST PIT LOGGED BY: DCG

VISITORS: _NONE

WEATHER: _ SUNNY, 60°s - 80°s

TEST PIT LOCATION

SEE FIGURE A-1

EXCAVATION INFORMATION

EXCAVATION COMPANY: _KESSLER RECLAMATION

START TIME: _10:05 AM

TEST PIT DEPTH: _5%'

EXCAVATION METHOD: __CAT 330C EXCAVATOR

TEST PIT DIA.:

11

SAMPLING METHOD: _BULK

TIME EXCAVATION COMPLETE: __10:20 AM

TEST PIT COMPLETION / ABANDONMENT INFORMATION

START TIME: __10:20 AM COMPLETE TIME: __10:22 AM
INSTRUMENTATION: _N/A BACKFILL: _SPOILS
GROUNDWATER CONDITIONS

NO GROUNDWATER ENCOUNTERED
FOLLOWING FIELD WORK
TIME OF CLEAN-UP COMPLETE: __10:22 AM TIME LEFT SITE: _10:22 AM

NOTES:




TEST PIT
NO.:

EA-TP2

TYPE
BULK
BULK

SAMPLE

2 OF 2
SAMPLE
1.D.

3
5

5

DATE: _8/31/2016
3

PAGE:
DEPTH

10

TEST PIT LOG

110385

PROJECT: _SCHWARTZWALDER MINE

WIDTH/DIAMETER (FEET)

5

PROJECT NO.:

Engineering Analytics, Inc.

(1334) H1d3a

SOIL DESCRIPTION AND EXCAVATION NOTES

3% BOULDERS

SLIGHTLY MOIST TO DRY, REDDISH BROWN (2.5YR 4/4), GRAVELLY CLAYEY SAND WITH SILT AND
8% COBBLES

COBBLES AND TRACE BOULDERS, ANGULAR AND SUBANGULAR ROCK

GRAVELLY CLAYEY SAND WITH COBBLES

ESTIMATION OF GRAIN SIZE OF SPOILS PILE:

74% SAND OR SMALLER

15% GRAVEL
- (APPROX. 5') (E.O.T.P.)

SOIL
DEPTH
0-
E.O.T.P.

TYPE

SOIL

NOTES: ATTEMPTED THIN WALL SAMPLER WITHOUT SUCCESS
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TEST PIT LOG

Engineering Analytics, Inc.

PAGE: _1 OF 2

DATE: _8/31/2016

TEST PIT
NO.:

EA-TP3

PROJECT INFORMATION

PROJECT: _ SCHWARTZWALDER MINE

PROJECT NO.: _ 110385

CLIENT: _COTTER CORP

OWNER: __COTTER CORP

LOCATION: _SOUTH PILE BOTTOM

FIELD INFORMATION

DATE & TIME ARRIVED: __8/31/2016 10:00 AM

TEST PIT LOGGED BY: DCG

VISITORS: _NONE

WEATHER: _ SUNNY, 60°s - 80°s

TEST PIT LOCATION

SEE FIGURE A-1

EXCAVATION INFORMATION

EXCAVATION COMPANY: _KESSLER RECLAMATION

START TIME: _10:30 AM
TEST PIT DEPTH: _5' TEST PIT DIA.: _10'
EXCAVATION METHOD: __CAT 330C EXCAVATOR
SAMPLING METHOD: _BULK
TIME EXCAVATION COMPLETE: _10:55 AM
TEST PIT COMPLETION / ABANDONMENT INFORMATION
START TIME: _10:55 AM COMPLETE TIME: _11:00 AM
INSTRUMENTATION: _N/A BACKFILL: _SPOILS
GROUNDWATER CONDITIONS
NO GROUNDWATER ENCOUNTERED
FOLLOWING FIELD WORK
TIME OF CLEAN-UP COMPLETE: __11:00 AM TIME LEFT SITE: _11:00 AM

NOTES:




TEST PIT
NO

EA-TP3

TEST PIT LOG

2 OF 2

PAGE:

PROJECT: _SCHWARTZWALDER MINE

DATE: _8/31/2016

110385

PROJECT NO.:

Engineering Analytics, Inc.

15

10

WIDTH/DIAMETER (FEET)

5

SAMPLE
TYPE

BULK

BULK

SAMPLE
1.D

3

5

DEPTH

3

5

(1334) H1d3a

10

15

SOIL DESCRIPTION AND EXCAVATION NOTES

SLIGHTLY MOIST, DARK BROWN (10YR 3/3), SANDY/ COBBLEY GRAVEL WITH TRACE BOULDERS,
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Engineering Analytics, Inc.

TEST PIT LOG

PAGE: _1 OF 2
DATE: _8/31/2016

TEST PIT
NO.:

EA-TP4

PROJECT INFORMATION
PROJECT: _ SCHWARTZWALDER MINE

PROJECT NO.: _ 110385

CLIENT: _COTTER CORP

OWNER: __COTTER CORP

LOCATION: _ COLLUVIUM WEST OF SOUTH PILE NEAR DRAINAGE

TEST PIT LOCATION

SEE FIGURE A-1

FIELD INFORMATION
DATE & TIME ARRIVED: _8/31/2016 11:00 AM

TEST PIT LOGGED BY: DCG

VISITORS: _NONE

WEATHER: _ SUNNY, 60°s - 80°s

EXCAVATION INFORMATION

EXCAVATION COMPANY: _KESSLER RECLAMATION

START TIME: _11:05 AM

TEST PIT DEPTH: _5%'

EXCAVATION METHOD: __CAT 330C EXCAVATOR

TEST PIT DIA.: _13'

SAMPLING METHOD: _BULK

TIME EXCAVATION COMPLETE: _11:25 AM

TEST PIT COMPLETION / ABANDONMENT INFORMATION

START TIME: _11:25 AM

INSTRUMENTATION: _IN/A

COMPLETE TIME: _11:30 AM

BACKFILL: _SPOILS

GROUNDWATER CONDITIONS

NO GROUNDWATER ENCOUNTERED

FOLLOWING FIELD WORK

TIME OF CLEAN-UP COMPLETE: __11:30 AM

TIME LEFT SITE: _11:30 AM

NOTES:




TEST PIT
NO.:

EA-TP4

2 OF 2
DATE: _8/31/2016

PAGE:

15

SAMPLE
TYPE
BULK
BULK

SAMPLE
1.D
3
5

DEPTH
3
5

10

TEST PIT LOG

110385

PROJECT: _SCHWARTZWALDER MINE

WIDTH/DIAMETER (FEET)

5

PROJECT NO.:

Engineering Analytics, Inc.

(1334) H1d3a

SOIL DESCRIPTION AND EXCAVATION NOTES

MOIST, DARK REDDISH BROWN (2.5YR 2.5/3), SANDY/ COBBLEY GRAVEL WITH TRACE
3% BOULDERS

BOULDERS, ROCKS ARE SUBANGULAR TO SUBROUNDED, MORE ROUNDED ROCK THAN

WASTE ROCK
ESTIMATION OF GRAIN SIZE OF SPOILS PILE:

30% SAND OR SMALLER

SANDY/ COBBLEY GRAVEL
45% GRAVEL

22% COBBLES
- (APPROX. 5') (E.O.T.P.)

SOIL
DEPTH
0-
E.O.T.P.

TYPE

SOIL

NOTES:
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TEST PIT LOG

Engineering Analytics, Inc.

PAGE: _1 OF 2

DATE: _8/31/2016

TEST PIT
NO.:

EA-TP5

PROJECT INFORMATION

PROJECT: _ SCHWARTZWALDER MINE

PROJECT NO.: _ 110385

CLIENT: _COTTER CORP

OWNER: __COTTER CORP

LOCATION: _NORTH PILE BOTTOM

FIELD INFORMATION

DATE & TIME ARRIVED: __8/31/2016 11:30 AM

TEST PIT LOGGED BY: DCG

VISITORS: _NONE

WEATHER: _ SUNNY, 60°s - 80°s

TEST PIT LOCATION

SEE FIGURE A-1

EXCAVATION INFORMATION

EXCAVATION COMPANY: _KESSLER RECLAMATION

START TIME: _11:30 AM

TEST PIT DEPTH: _5%'

EXCAVATION METHOD: __CAT 330C EXCAVATOR

TEST PIT DIA.:

12

SAMPLING METHOD: _BULK

TIME EXCAVATION COMPLETE: __11:45 AM

TEST PIT COMPLETION / ABANDONMENT INFORMATION

START TIME: _11:45 AM COMPLETE TIME: _11:50 AM
INSTRUMENTATION: _N/A BACKFILL: _SPOILS
GROUNDWATER CONDITIONS

NO GROUNDWATER ENCOUNTERED
FOLLOWING FIELD WORK
TIME OF CLEAN-UP COMPLETE: _11:50 AM TIME LEFT SITE: _11:50 AM

NOTES:




TEST PIT
NO.:
EA-TP5

2 OF 2
DATE: _8/31/2016

PAGE:

15

SAMPLE
TYPE
BULK
BULK

SAMPLE
1.D
3
5

DEPTH
3
5

10

TEST PIT LOG

110385

PROJECT: _SCHWARTZWALDER MINE

WIDTH/DIAMETER (FEET)

5

PROJECT NO.:

Engineering Analytics, Inc.

(1334) H1d3a

SOIL DESCRIPTION AND EXCAVATION NOTES
MOIST, DARK BROWN (10YR 3/3), SANDY/ COBBLEY GRAVEL WITH TRACE BOULDERS, ANGULAR

TO SUBANGULAR ROCK

ESTIMATION OF GRAIN SIZE OF SPOILS PILE:
5% BOULDERS

30% SAND OR SMALLER

SANDY/ COBBLEY GRAVEL
45% GRAVEL

20% COBBLES
- (APPROX. 5') (E.O.T.P.)

soIL
DEPTH
0-
E.O.TP.

TYPE

SOIL

NOTES:
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TEST PIT LOG

Engineering Analytics, Inc.

PAGE: _1 OF 2

DATE: _8/31/2016

TEST PIT
NO.:

EA-TP6

PROJECT INFORMATION

PROJECT: _ SCHWARTZWALDER MINE

PROJECT NO.: _ 110385

CLIENT: _COTTER CORP

OWNER: __COTTER CORP

LOCATION: _NORTH PILE TOP

FIELD INFORMATION

DATE & TIME ARRIVED: __8/31/2016 12:00 PM

TEST PIT LOGGED BY: DCG

VISITORS: _NONE

WEATHER: _ SUNNY, 60°s - 80°s

TEST PIT LOCATION

SEE FIGURE A-1

EXCAVATION INFORMATION

EXCAVATION COMPANY: _KESSLER RECLAMATION

START TIME: _12:00 PM
TEST PIT DEPTH: _5' TEST PIT DIA.: _13'
EXCAVATION METHOD: __CAT 330C EXCAVATOR
SAMPLING METHOD: _BULK
TIME EXCAVATION COMPLETE: _12:15 PM
TEST PIT COMPLETION / ABANDONMENT INFORMATION
START TIME: _12:15 PM COMPLETE TIME: _12:20 PM
INSTRUMENTATION: _N/A BACKFILL: _SPOILS
GROUNDWATER CONDITIONS
NO GROUNDWATER ENCOUNTERED
FOLLOWING FIELD WORK
TIME OF CLEAN-UP COMPLETE: __12:20 PM TIME LEFT SITE: _12:20 PM

NOTES:




TEST PIT
NO.:

EA-TP6

2 OF 2
DATE: _8/31/2016

PAGE:

15

SAMPLE
TYPE
BULK
BULK

SAMPLE
1.D
3
5

DEPTH
3
5

10

TEST PIT LOG

110385

PROJECT: _SCHWARTZWALDER MINE

WIDTH/DIAMETER (FEET)

5

PROJECT NO.:

Engineering Analytics, Inc.

(1334) H1d3a

SOIL DESCRIPTION AND EXCAVATION NOTES
SLIGHTLY MOIST, DARK BROWN (10YR 3/3), SANDY/ COBBLEY GRAVEL WITH BOULDERS,

ANGULAR TO SUBANGULAR ROCKS
ESTIMATION OF GRAIN SIZE OF SPOILS PILE:
30% SAND OR SMALLER

SANDY/ COBBLEY GRAVEL
40% GRAVEL

20% COBBLES
10% BOULDERS
- (APPROX. 5') (E.O.T.P.)

SOIL
DEPTH
0-
E.O.T.P.

TYPE

SOIL

NOTES:
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Engineering Analytics, Inc.

TEST PIT LOG

PAGE: _1 OF 2
DATE: _8/17/2016

TEST PIT
NO.:

EA-TP7

PROJECT INFORMATION

PROJECT: _ SCHWARTZWALDER MINE

PROJECT NO.: _ 110385

CLIENT: _COTTER CORP

OWNER: __COTTER CORP

LOCATION: _HILL SLOPE NORTH OF WATER TREATMENT PLANT

TEST PIT LOCATION

SEE FIGURE A-1

FIELD INFORMATION
DATE & TIME ARRIVED: _8/17/2016 11:00 AM

TEST PIT LOGGED BY: JSA

VISITORS: _BOB TENNANT (COTTER)

WEATHER: __SUNNY, 80°s

EXCAVATION INFORMATION

EXCAVATION COMPANY: _KESSLER RECLAMATION

START TIME: _10:15 AM

TEST PIT DEPTH: _1'

EXCAVATION METHOD: __HAND SHOVEL

TEST PIT DIA.:

SAMPLING METHOD: _BULK

TIME EXCAVATION COMPLETE: __11:00 AM

TEST PIT COMPLETION / ABANDONMENT INFORMATION

START TIME: _11:00 AM

INSTRUMENTATION: _IN/A

COMPLETE TIME: _11:00 AM

BACKFILL: _N/A

GROUNDWATER CONDITIONS

NO GROUNDWATER ENCOUNTERED

FOLLOWING FIELD WORK

TIME OF CLEAN-UP COMPLETE: __11:00 AM

TIME LEFT SITE: _11:00 AM

NOTES:




TEST PIT
NO.:

EA-TP7

2 OF 2
DATE: _8/17/2016

PAGE:

15

SAMPLE
TYPE
BULK

SAMPLE
1.D
EA-TP7

DEPTH
0-1'

10

TEST PIT LOG

110385

PROJECT: _SCHWARTZWALDER MINE

WIDTH/DIAMETER (FEET)

PROJECT NO.:

Engineering Analytics, Inc.

(1334) H1d3a

SOIL DESCRIPTION AND EXCAVATION NOTES
DRY, LOOSE, GRAVELLY SAND WITH 4" MINUS GRAVEL (~15%) AND SAND, MEDIUM- TO FINE-

GRAINED SAND
- (APPROX. 1') (E.O.T.P.)

GRAVELLY SAND

SOIL
DEPTH
0-
E.O.T.P.

TYPE

SOIL

NOTES:




APPENDIX B
LABORATORY TESTING RESULTS



SUMMARY OF LABORATORY TEST RESULTS

JOB NAME: Cotter Schwartzwalder Waste Rock Pile Design

JOB NUMBER: 110385T

Date: September-2016

Depth (ft Sample |Moisture| Dry Density | Atterberg Limits | % Pasging Grain Si_ze Standard Proctor Swell Pressure| % Inundation Pressure
Type (%) (pcf) LL/PL/PI* #200 Sieve Analysis Max y (pcf) /Opt. w (% (psf) Swell (psf)

EA-TP1

3and5 BKT 5.3 24/19/5 8.4 (1)

EA-TP2

3and5 BKT 7.9 31/18/13 34.7 (1)

EA-TP3

3and5 BKT 4.2 26/22 /4 15.1 (1)

EA-TP4

3and5 BKT 9.3 30/22/8 15.2 (1)

EA-TP5

3and5 BKT 6.8 22 | NP / NP 8.0 (1)

EA-TP6

3and5 BKT 5.5 24/19/5 13.7 (1)

EA-TP7

3and5 BKT 1.8 2812117 11.7 (1)

*LL = Liquid Limit PL = Plastic Limit PI = Plasticity Index

(1) See Attached
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine |Coarse| Medium Fine Silt \ Clay
0.0 40.7 25.4 8.1 9.1 8.3 8.4
TEST RESULTS Material Description
Opening Percent Spec.* Pass? poorly graded Gravel with siltyclay and sand, Dark Brown,
Size Finer (Percent) | (X=Fail) Moist
3 100.0
2 92.9 Atterberg Limits (ASTM D 4318)
1.5 79.5 PL= 19 LL= 24 Pl= 5
1 68.9 e
75 59.3 Classification
5 50.3 USCS (D 2487)= GP-GC AASHTO (M 145)= A-1-a
375 45.2 Coefficients
#4 33.9 Dgo= 47.6915  Dgg= 42.8441 Dgo= 19.4626
#8 27.0 Dgo= 12.4705 D3g= 3.1970 D15= 0.3082
#16 22.1 D1o= 0.1124 Cy= 173.19 Cc= 4.67
#30 18.4
#50 14.9 Remarks
#100 11.1
#200 8.4
Date Received: Date Tested: 9/25/2015
Tested By:
Checked By:
Title:
* (no specification provided)
Source of Sample: EA-TP-1 Depth: 3'and 5' Date Sampled: 9/1/2016

Sample Number: BKT

ENIGNEERING ANALYTICS, INC.

Client: Cotter Corporation

Project:

Cotter Schwartzwalder Waste Rock Pile Design

Project No: 110385T Figure




Particle Size Distribution Report
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0 | | [ | | | | Al
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine |Coarse| Medium Fine Silt \ Clay
0.0 11.9 9.0 4.8 15.3 24.3 34.7
TEST RESULTS Material Description
Opening Percent Spec.” Pass? clayey sandy with Gravel, Reddish Brown, Moist
Size Finer (Percent) (X=Fail)
3 100.0
2 96.2 Atterberg Limits (ASTM D 4318)
1.5 95.3 PL= 18 LL= 31 PI= 13
1 90.8 e
75 88.1 Classification
5 85.2 USCS (D 2487)= SC AASHTO (M 145)= A-2-6(1)
375 83.5 Coefficients
#4 9.1 Dgo= 23.3164  Dgg= 12.2228 Dgo= 0.4588
#8 75.4 Dgo= 0.2342 D3p= D15=
#16 70.5 D10= Cy= Cc=
#30 63.4
#50 54.6 Remarks
#100 41.7
#200 34.7
Date Received: Date Tested: 9/13/2016
Tested By:
Checked By:
Title:
* (no specification provided)
Source of Sample: EA-TP-2 Depth: 3'and 5' Date Sampled: 9/1/2016

Sample Number: BKT

ENIGNEERING ANALYTICS, INC.

Client: Cotter Corporation
Project: Cotter Schwartzwalder Waste Rock Pile Design

Project No: 110385T

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
4.1 29.3 23.2 7.4 9.3 11.6 15.1
TEST RESULTS Material Description
Opening Percent Spec.” Pass? Silty Clayey Gravel with sand, Brown, Moist
Size Finer (Percent) (X=Fail)
35 100.0
3 95.9 Atterberg Limits (ASTM D 4318)
2 92.0 PL= 22 LL= 26 Pl= 4
1.5 84.3 o
1 715 Classification
75 666 USCS (D 2487): GC-GM AASHTO (M 145): A-l-b
. 58.0 Coefficients
375 53.4 Dgg= 47.0767 Dgs= 39.0419 Dgo= 13.9568
#4 43.4 Dgo= 7.5043 D3p= 0.7482 D15=
#8 37.1 D1o= Cy= Ce=
#16 32.6
#30 28.7 Remarks
#50 24.7
#100 19.3
#200 15.1
Date Received: Date Tested:
Tested By:
Checked By:
Title:

* (no specification provided)

Source of Sample: EA-TP-3

Sample Number: BKT

Depth: 3'and 5'

Date Sampled:

ENIGNEERING ANALYTICS, INC.

Project No:

Client: Cotter Corporation
Project: Cotter Schwartzwalder Waste Rock Pile Design

110385T

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine |Coarse| Medium Fine Silt \ Clay
0.0 26.3 23.7 8.4 11.5 14.9 15.2
TEST RESULTS Material Description
Opening Percent Spec.” Pass? Clayey Gravel with Sand, Brown, Moist
Size Finer (Percent) (X=Fail)
3 100.0
2 94.7 Atterberg Limits (ASTM D 4318)
1.5 91.6 PL= 22 LL= 30 PI= 8
1 81.1 e L
75 73.7 Classification
5 66.3 USCS (D 2487)= GC AASHTO (M 145)= A-2-4(0)
375 61.1 Coefficients
#4 50.0 Dgo= 35.8560  Dgg= 29.5315 Dgo= 8.8753
#8 42.9 D50= 4.7631 D30= 0.4173 D15=
#16 37.7 D1o= Cy= Cc=
#30 32.9
#50 27.4 Remarks
#100 20.1
#200 15.2
Date Received: Date Tested:
Tested By:
Checked By:
Title:
* (no specification provided)
Source of Sample: EA-TP-4 Depth: 3'and 5' Date Sampled:

Sample Number: BKT

ENIGNEERING ANALYTICS, INC.

Client: Cotter Corporation
Project: Cotter Schwartzwalder Waste Rock Pile Design

Project No: 110385T Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine |Coarse| Medium Fine Silt \ Clay
0.0 27.1 22.3 10.4 17.4 14.8 8.0
TEST RESULTS Material Description
Opening Percent Spec.* Pass? poorly graded Gravel with silt and sand, Dark Brown, Moist
Size Finer (Percent) (X=Fail)
3 100.0
2 94.2 Atterberg Limits (ASTM D 4318)
15 87.5 PL= NP LL= 22 PI= NP
1 77.9 e
75 72.9 Classification
5 66.9 USCS (D 2487)= GP-GM AASHTO (M 145)= A-l-a
375 61.9 Coefficients
#4 50.6 Dgo= 42.4813  Dgg= 34.3030 Dgo= 8.4755
#8 42.0 Dgo= 4.5198 D3p= 0.7825 D15= 0.2118
#16 34.6 D10= 0.1117 Cy= 75.84 Cc= 0.65
#30 27.0
#50 18.6 Remarks
#100 11.4
#200 8.0
Date Received: Date Tested:
Tested By:
Checked By:
Title:

* (no specification provided)

Source of Sample: EA-TP-5

Sample Number: BKT

Depth: 3'and 5'

Date Sampled:

ENIGNEERING ANALYTICS, INC.

Client: Cotter Corporation

Project:

Cotter Schwartzwalder Waste Rock Pile Design

Project No: 110385T Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine |Coarse| Medium Fine Silt \ Clay
0.0 27.4 24.9 9.4 12.1 12.5 13.7
TEST RESULTS Material Description
Opening Percent Spec.” Pass? silty clayey gravel with sand, Brown, Moist
Size Finer (Percent) (X=Fail)
3 100.0
2 92.2 Atterberg Limits (ASTM D 4318)
1.5 89.3 PL= 19 LL= 24 PI= 5
1 80.6 e
75 72.6 Classification
5 64.7 USCS (D 2487)= GC-GM AASHTO (M 145)= A-l-a
375 59.4 Coefficients
#4 41.7 Dgo= 40.9921  Dgg= 31.1884 Dgo= 9.8442
#8 39.7 Dgo= 5.4557 D3p= 0.7254 D15= 0.0939
#16 33.6 D10= Cy= Cc=
#30 28.6
#50 23.8 Remarks
#100 17.8
#200 13.7
Date Received: Date Tested: 9/13/2016
Tested By:
Checked By:
Title:
* (no specification provided)
Source of Sample: EA-TP-6 Depth: 3'and 5' Date Sampled: 9/1/2016

Sample Number: BKT

ENIGNEERING ANALYTICS, INC.

Project No:

Client: Cotter Corporation
Project: Cotter Schwartzwalder Waste Rock Pile Design

110385T

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine |Coarse| Medium Fine Silt \ Clay
0.0 23.9 19.7 10.0 18.6 16.1 11.7
TEST RESULTS Material Description
Opening Percent Spec.” Pass? poorly graded Sand with Siltyclay and Gravel, Reddish Brown,
Size Finer (Percent) (X=Fail) Dry
3 100.0
2 89.3 Atterberg Limits (ASTM D 4318)
1.5 86.6 PL= 21 LL= 28 PI= 7
1 79.6 e
75 76.1 Classification
5 70.0 USCS (D 2487)= SP-SC  AASHTO (M 145)= A-2-4(0)
375 66.2 Coefficients
#4 56.4 Dgo= 52.0926  Dgg= 34.8047 Dgo= 6.1287
#8 48.3 Dgo= 2.7351 D3g= 0.5069 D15= 0.1415
#16 40.4 D10= Cy= Cc=
#30 32.1
#50 23.4 Remarks
#100 15.3
#200 11.7
Date Received: Date Tested:
Tested By:
Checked By:
Title:

* (no specification provided)
Source of Sample: EA-TP-7

Sample Number: BKT

Depth: 0' Top Soil

Date Sampled:

ENIGNEERING ANALYTICS, INC.

Client: Cotter Corporation
Project: Cotter Schwartzwalder Waste Rock Pile Design

Project No: 110385T

Figure




Large Scale Internal Direct Shear
ASTM D3080 Modified

Client:

Job Number.:
Project Number:
Conditions:
Location:
Project:

Displacement
(in)
0.000
0.023
0.097
0.169
0.245
0.314
0.387

0.457
0.531
0.601
0.671
0.739
0.809
0.876
0.945
1.012
1.079
1.144
1.210
1.275
1.339
1.402
1.466
1.530
1.593
1.654
1.715
1.775
1.835
1.894
1.953
2.011
2.070
2.109

Smith Geotechnical Engineering

Consultants
2406-73
110385
Inundated

Schwartzwalder Mine TR23 Responses

Normal Stress 1 Normal Stress 2 Normal Stress 3
(psf):

(psf):
0
169
315
418
524
614
714

828
910
1008
1084
1182
1271
1378
1452
1559
1658
1743
1853
1858
1939
2015
2196
2075
2097
2110
2171
2188
2205
2210
2166
2173
2146
1995

Data Checked By £ B:{

(psf):

0
470
698
919
1110
1350
1546
1727
1878
2067
2164
2365
2547
2740
2927
3120
3379
3553
3646
3857
3962
4093
4247
4413

4608
4518
4692
4870
5029
5114
4994
5071
5121
5326

Speed Rate (in/min); 0.02
Normal Stress 1 (psf): 1440
Normal Stress 2 (psf): 2880
Normal Stress 3 (psf): 5760

File Name: 2406_73 largeScaleDirectShear-ASTMD3080m-5321-6243-R0_0 xis

0
493
1291
1716
2060
2319
2586
2882
3137
3398
3685
3893
4213
4439
4701
5003
5279
5548
5609
5958
6084
6214
6463
6566

6604
6846
7004
7243
7318
7388
7550
7733
7869
7912

[)atet_LLLlfkllﬂo
Al'T

ADVANCED TERRA TESTING

Test Date: 9/15/2016
Technician: BDF
Data Entered By: BDF
Date: 9/29/2016

Data Files: SGTP1DSC.TXT,SGTP1DSA. TXT,SGTP1DSB.TXT

Sample Information

Sample Number: Composite

Boring: EA-TP1

Depth: 3-5'

Dry Density (pcf): 111.5
% Moisture: 5.3

Peak Ultimate
Friction Angle 51.6 525
Cohesion (psf) 917.0 702.0

Peak Strength(psf)

Ultimate Strength(psf)

Normal Stress 1 2210 1995
Normal Stress 2 5326 5326
Normal Stress 3 7912 7912




Sample Configuration
Sample Information
Boring: EA-TP1
Depth: 3-5'
Sample Number: Composite
Dry Density (pcf): 111.5
% Moisture: 5.3

Displacement vs Shear Stress
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ADVANCED TERRA TESTING



Shear Stress (psf)
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ADVANCED TERRA TESTING




Large Scale Internal Direct Shear
ASTM D3080 Modified

Client

Job Number.
Project Number:
Conditions

Location:
. Schwartzwalder Mine TR23 Responses

Project

Displacement
(in)
0.000
0.026
0.103
0.180
0.259
0.335
0.411
0.487
0.563
0.636
0.710
0.784
0.856
0.929
1.001
1.073
1.143
1.213
1.283
1.352
1.419
1.488
1.554
1.622
1.688
1.753
1.817

Smith Geotechnical Engineering

: Consultants
. 2406-73

: 110385

. Inundated

Normal Stress 1

(psf):
0
229
373
463
529
586
631
672
710
747
778
808
836
870
898
919
938
961
984
999
1017
1031
1049
1059
1064
1071
1082

Data Checked By Q_KE

Normal Stress 2 Normal Stress 3
(psf):

0
484
1240
1607
1974
2276
2525
2702
2853
2978
3096
3204
3315
3416
3521
3622
3720
3355
3283
3244
3217
3195
3179
3164
3151
3141
3131

Speed Rate (infmin): 0.02

(psf):
0
789
1798
2429
2972
3375
3684
3928
4164
4355
4534
4673
4853
5017
5160
5299
5455
5593
5719
5852
4046
4891
5112
5248

5396
5520
5618

Date_jo !8# (%}
Al T

ADVANCED TERRA TESTING

Normal Stress 1 (psf): 1440
Normal Stress 2 (psf): 5760
Normal Stress 3 (psf): 11520

Test Date: 9/15/2016
Technician: BDF
Data Entered By: BDF
Date: 9/29/2016
File Name: 2406_73 largeScaleDirectShear-ASTMD3080m-5321-6243-R0_1 xls
Data Files: SGTP2DSC.TXT,SGTP2DSB.TXT,SGTP2DSA.TXT

Sample Information

Sample Number: Composite

Boring: EA-TP2
Depth: 3-5'

Dry Density (pcf): 92.9
% Moisture: 7.9

Note: Material exhibited a significant amount

of consolidation throughout the test.

Peak Ultimate
Friction Angle 251 24.2
Cohesion (psf) 633.2 4751

Peak Strength{psf)

Ultimate Strength(psf)

Normal Stress 1 1082 1082
Normal Stress 2 3720 3131
Normal Stress 3 5852 5618




Sample Configuration
Sample Information
Boring: EA-TP2
Depth: 3-5'
Sample Number: Composite
Dry Density (pcf): 92.9

% Moisture: 7.9

Displacement vs Shear Stress
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Shear Stress (psf)

Peak Shear Stress vs Normal Stress
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ADVANCED TERRA TESTING




Large Scale Internal Direct Shear
ASTM D3080 Modified

Client
Job Number.

Project Number: 110385

Conditions
Project

Displacement
(in)
0.000
0.017
0.086
0.155
0.226
0.295
0.365

0.433
0.502
0.570
0.637
0.702
0.769
0.833
0.898
0.963
1.027
1.089
1.151
1.212
1.275
1.334
1.393
1.453
1.512
1.570
1.627
1.685
1.742
1.796
1.853
1.907
1.964
2.019

: Inundated
Location:
. Schwartzwalder Mine TR23 Responses

Normal Stress 1
(psf):
0
257
473
634
732
825
953
1058
1154
1252
1351
1446
1536
1665
1806
1886
1966
2075
2167
2241
2363
2434
2543
2573

2635
2610
2774
2854
2949
2998
3018
2944
2990
3023

Data Checked By Q.k E

Smith Geotechnical Engineering
. Consultants
1 2406-73

Normal Stress 2 Normal Stress 3

(psf):

0
367
633
832
1026
1189
1318
1455
1617
1687
1886
2019
2155
2268
2394
2524
2652
2789
2879
2940
3010
3093
3191
3327
3432
3425
3427
3452
3475
3541
3624
3732
3815
3955

Speed Rate (in/min):
Normal Stress 1 (psf):
Normal Stress 2 (psf):
Normal Stress 3 (psf):

File Name:
Data Files:

(psf):
0
734
1290
1702
2095
2434
2653
2939
3242
3569
3882
4136
4368
4640
4904
5175
5492
5804
5857
5998
6159
6405
6726
6918
7160
7280
7456
7680
7859
7793
7928
8015
8069
8162

Date rc’ZQZEQ
AT T

ADVANCED TERRA TESTING

0.02

1440
2880
5760

Test Date: 9/16/2016
Technician: BDF
Data Entered By: BDF
Date: 9/29/2016
2406_73_largeScaleDirectShear-ASTMD3080m-5321-6243-R0_2 xls
SGTP3DSC.TXT,SGTP3DSA.TXT,SGTP3DSB.TXT

Sample Information

Sample Number: Composite

Boring: EA-TP3

Depth: 3-5'

Dry Density (pcf): 120.3
% Moisture: 4.2

Peak Ultimate
Friction Angle 50.9 50.9
Cohesion (psf) 919.5 919.5

Peak Strength(psf)

Ultimate Strength(psf)

Normal Stress 1 3023 3023
Normal Stress 2 3955 3955
Normal Stress 3 8162 8162




Sample Configuration
Sample Information
Boring: EA-TP3
Depth: 3-5'
Sample Number: Composite
Dry Density (pcf): 120.3
% Moisture: 4.2

Displacement vs Shear Stress
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Shear Stress (psf)

Peak Shear Stress vs Normal Stress
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Large Scale Internal Direct Shear
ASTM D3080 Modified

Client:

Job Number.:
Project Number:
Conditions:
Location:
Project:

Displacement

Smith Geotechnical Engineering

Consultants
2406-73
110385
Inundated

Schwartzwalder Mine TR23 Responses

Normal Stress 1 Normal Stress 2 Normal Stress 3
(psf):

(in) (psf):
0.000 0
0.021 176
0.083 289
0.149 386
0.214 449
0.278 547
0.343 603
0.405 666
0.467 724
0.531 764
0.592 819
0.652 864
0.713 887
0.773 935
0.832 970
0.892 990
0.954 1038
1.016 1065
1.079 1143
1.141 1201
1.203 1236
1.269 1284
1.333 1353
1.398 1408
1.464 1435
1.631 1463
1.598 1486
1.668 1423
1.734 1520
1.801 1568
1.867 1609
1.933 1646
1.997 1682
2.064 1651

Data Checked By &

0
478
709
893
1028
1136
1255

1418
1521
1652
1775
1891
2004
2060

2250
2372
2497
2585
2688
2758
2776
2900
2904
2993

3018
3075
3208
3168
3309
3387
3472
3481
3579
3672

Speed Rate (in/min): 0.02
Normal Stress 1 (psf): 1440
Normal Stress 2 (psf): 2880
Normal Stress 3 (psf): 5760

File Name: 2406_73_largeScaleDirectShear-ASTMD3080m-5321-6243-R0_5 xls

(psf):

0
611
1098
1433
1650
1919
2087
2251
2490
2739
2955
3233
3472
3727
3963
4199
4526
4728
5006
5241
5454
5716
5965
6140

6304
6437
6525
6616
6751
6858
6810
6920
7029
7106

Date TD,I?"“’
AlT

—

ADVANCED TERRA TESTING

Test Date
Technician:

Data Entered By:
Date

: 9/29/2016
BDF

BDF

- 10/11/2016

Data Files: SGTP4DSC.TXT,SGTP4DSB.TXT,SGTP4DSA. TXT

Sample Information

Boring: EA-TP4

Depth: 3-5'

Sample Number: Composite
Dry Density (pcf): 115.6
% Moisture: 9.3

Note: Data suggests negative intercept. No

value is reported.

Peak Ultimate
Friction Angle 51.3 51.4
Cohesion (psf) N/A N/A

Peak Strength(psf)

Ultimate Strength(psf)

Normal Stress 1 1682 1651
Normal Stress 2 3672 3672
Normal Stress 3 71086 71086




Sample Configuration

Sample Information
Boring: EA-TP4

Depth: 3-5'

Sample Number: Composite

Dry Density

(peh): 115.6

% Moisture: 9.3

Shear Stress (psf)

Displacement vs Shear Stress
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Shear Stress (psf)
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ADVANCED TERRA TESTING




Large Scale Internal Direct Shear
ASTM D3080 Modified
Smith Geotechnical Engineering

Client: Consultants Speed Rate (in/min): 0.02 Test Date: 9/30/2016
Job Number.: 2406-73 Normal Stress 1 (psf): 1440 Technician: BDF
Project Number: 110385 Normal Stress 2 (psf): 2880 Data Entered By: BDF
Conditions: Inundated Normal Stress 3 (psf): 5760 Date: 10/10/2016
Location: -- File Name: 2406_73_largeScaleDirectShear-ASTMD3080m-5321-6243-R0_3.xis
Project: Schwartzwalder Mine TR23 Responses Data Files: SGTP5DSC.TXT,SGTP5DSB. TXT,SGTP5DSA. TXT

Displacement Normal Stress 1 Normal Stress 2 Normal Stress 3

(in) (psf): (psf): (psf):

0.000 0 0 0 Sample Information

0.028 241 370 700 Boring: EA-TP5

0.101 391 654 1378 Depth: 3-5'

0.175 490 853 1861 Sample Number: Composite

0.250 587 1034 2326 Dry Density (pcf): 120.5

0.322 681 1199 2774 % Moisture: 6.8

0.395 758 1355 3139

0.467 826 1519 3488

0.541 914 1662 3763

0.611 998 1820 4012

0.680 1075 1954 4286

0.752 1146 2050 4569

0.821 1214 2188 4804

0.891 1279 2306 5045

0.959 1324 2449 5279

1.027 1377 2602 5465

1.094 1445 2809 5701

1.161 1490 3010 5845

1.227 1530 3156 5948

1.294 1549 3304 6142

1.357 1596 3392 6295

1.421 1629 3364 6458

1.486 1687 3481 6546

1.549 1697 3638 6662

1.611 1732 3779 6788 Note: Ultimate cohesion not reported; data

1.675 1757 3483 6946 suggests negative value.

1.735 1807 3777 7114

1.797 1837 3975 7187 Peak Ultimate

1.857 1837 4061 7276 Friction Angle 52.9 53.5

1.918 1855 4021 7404 Cohesion {psf) 89.5 N/A

1.978 1762 4097 7522

2.038 1749 3960 7603 Peak Strength(psf) | Ultimate Strength(psf)

2.095 1749 3900 7628 Normal Stress 1 1855 1749
Normal Stress 2 4097 3900
Normal Stress 3 7628 7628

Data Checked By EE—: Date l‘D‘!D’lb

(AT T
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Sample Configuration
Sample Information
Boring: EA-TP5
Depth: 3-5'
Sample Number: Composite
Dry Density (pcf): 120.5
% Moisture: 6.8

Displacement vs Shear Stress
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Large Scale Internal Direct Shear
ASTM D3080 Modified

Client:

Job Number.:
Project Number:
Conditions:
Location:
Project:

Displacement Normal Stress 1 Normal Stress 2 Normal Stress 3
(psf):

(in)
0.000
0.023
0.089
0.155
0.221
0.286
0.354
0.416
0.481
0.546
0.609
0.671
0.734
0.795
0.856
0.916
0.976
1.034
1.095
1.151
1.210
1.269
1.329
1.388
1.450
1.510
1.573
1.636
1.701
1.763
1.829
1.894
1.961

Smith Geotechnical Engineering

Consultants
2406-73
110385
Inundated

Schwartzwalder Mine TR23 Responses

(psf):
0
210
351
459
527
620
709
794
889
938
1012
1095
1178
1342
1443
1546
1601
1687
1702
1774
1808
1848
1885
1931
2006
2081
2104
2109
2160
2222
2277
2292
2368

Data Checked By [4_?1

0
419
696
922
1129
1325
1508
1682
1896
2041
2243
2369
2545
2710
2804
2882
3002
3067
3170
3253
3339
3443
3513
3573
3651
3570
3580
3644
3669
3761
3719
3689
3634

Speed Rate (in/min): 0.02

Normal Stress 1 (psf)
Normal Stress 2 (psf)
Normal Stress 3 (psf)

(psf):
0
754
1343
1753
2196
2555
2947
3251
3661
4013
4268
4569
4918
5172
5552
5884
6153
6442
6719
6993
6956
7081
7151
7224
7298
7398
7444
7602
7745
7873
7934
8092
8226

Dateﬁlﬁ{_h,
(AT
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: 1440
. 2880
. 5760

Test Date: 9/30/2016
Technician: BDF
Data Entered By: BDF
Date: 10/10/2016
File Name: 2406_73_largeScaleDirectShear-ASTMD3080m-5321-6243-R0_4.xXIs
Data Files: SGTP6DSC.TXT,SGTP6DSB.TXT,SGTP6DSA.TXT

Sample Information

Sample Number: Composite

Boring: EA-TP6

Depth: 3-5'

Dry Density (pcf): 121.8
% Moisture: 5.5

Peak Ultimate
Friction Angle 54.1 54.3
Cohesion (psf) 135.5 72.0

Peak Strength(psf)

Ultimate Strength(psf)

Normal Stress 1 2368 2368
Normal Stress 2 3761 3634
Normal Stress 3 8226 8226




Sample Configuration
Sample Information
Boring: EA-TP6
Depth: 3-5'
Sample Number: Composite
Dry Density (pcf): 121.8
% Moisture: 5.5

Displacement vs Shear Stress
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Large Scale Internal Direct Shear
ASTM D3080 Modified

Client:
Job Number.:

Project Number:
Conditions:

Location:
Project:

Displacement
(in)
0.000
0.024
0.084
0.147
0.209
0.274
0.338

0.401
0.466
0.533
0.596
0.659
0.723
0.784

0.846
0.910
0.972
1.037
1.103
1.167
1.232
1.297
1.360
1.425

1.487
1.549
1.614
1.679
1.743
1.809
1.874
1.938
2.001
2.066

Data Checked By

Smith Geotechnical Engineering
Consultants

2406-73
110385

Inundated

Schwartzwalder Mine TR23 Responses

Normal Stress 1

(psf):

0
125
195
239
273
306
331

356
379
399
414
430
444
457
487
477
489
498
508
517
515
515
520
528

533
533
535
538
540
553
557
560
562
563

-

Speed Rate (in/min):
Normal Stress 1 (psf):
Normal Stress 2 (psf).
Normal Stress 3 (psf):

File Name:
Data Files:

Normal Stress 2 Normal Stress 3

(psf):

0
218
354
433
506
565
616

663
704
749
794
830
865
893

922
945
971
986
1005
1019
1028
1036
1043
1051

1066
1073
1073
1076
1083
1107
1121
1131
1144
1159

(psf):
0
218
387
546
706
842
985
1119
1239
1360
1426
1501
1577
1649
1710
1780
1840
1903
1951
2001
2046
2087
2132
2173

2203
2227
2265
2303
2331
2364
2398
2414
2427
2447

Date__)o f”’2'°
ATT

ADVANCED TERRA TESTING

0.02
720
1440
2880

Test Date: 10/7/2016

Technician:
Data Entered By: BDF
Date

BDF

- 10/11/2016

2406_73 _largeScaleDirectShear-ASTMD3080m-5321-6243-R0_6.xls
SGTPTDSC.TXT,SGTP7DSB.TXT,SGTP7DSA.TXT

Sample Information

Boring: EA-TP7
Depth:

Sample Number: Topsoil
Dry Density (pcf): 100.7
% Moisture: 1.8

Note: Data suggests negative intercept. No

value is reported.

Peak Ultimate
Friction Angle 41.2 41.2
Cohesion (psf) N/A N/A

Peak Strength(psf)

Ultimate Strength(psf)

Normal Stress 1 563 563
Normal Stress 2 1159 1159
Normal Stress 3 2447 2447




Sample Configuration
Sample Information
Boring: EA-TP7
Depth: 0.0
Sample Number: Topsoil
Dry Density (pcf): 100.7
% Moisture: 1.8

Displacement vs Shear Stress
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ATTACHMENT B
SLOPE STABILITY ANALYSES



Response to CDRMS Comments Mr. Robert Noren, P.E.
Disposal of Alluvial Fill Cotter Corporation (N.S.L.)
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Response to CDRMS Comments Mr. Robert Noren, P.E.
Disposal of Alluvial Fill Cotter Corporation (N.S.L.)

1.0 GENERAL

The Schwartzwalder Mine is an inactive uranium mine in Jefferson County, Colorado
historically operated by Cotter Corporation (N.S.L.) (Cotter) under Mining Permit M-1977-30
with amendments. Technical Revision 23 (TR-23) to the Schwartzwalder Mining Permit
M-1977-30 was submitted to update Mine Permit Amendment 4. The reclamation plan submitted
as part of Amendment 4 discusses the removal of Solid Source Term Material from the
Schwartzwalder valley floor and transfer to a permanent disposal location in an existing mine
void, the “CV Glory Hole” (Cotter, 2012). TR-23 was submitted to request additional approval
to place the Solid Source Term Material in the existing Waste Rock Piles (WRP). The volume of
the Solid Source Term Material that will be placed on the existing WRPs is estimated to be
32,000 cy to 54,000 cy. This attachment presents the results of geotechnical slope stability
analyses that were performed to assist in design of the waste rock pile reconfigurations and to
address comments on TR-23 provided by the Colorado Division of Reclamation, Mining and
Safety (CDRMS).

2.0 METHODS OF ANALYSES

The stability analyses were performed utilizing the computer program SLOPE/W (GEO-SLOPE,
2012). SLOPE/W solves slope stability problems by any of the following methods: (1) Ordinary
Fellenius, (2) Bishop Simplified, (3) Janbu’s Simplified, (4) Spencer, (5) Morgenstern-Price, (6)
U.S. Army Corps of Enigeers, (7) Lowe-Karafiath, and (8) Generalized Limit Equilibrium. The
method chosen for use in the analyses was Spencer’s method. Both static and pseudo-static
analyses were performed.

3.0 MATERIAL PROPERTIES USED IN THE ANALYSES

Engineering Analytics collected bulk soil samples from the north and south waste rock piles,
alluvial waste rock source (new waste rock), topsoil source, and colluvium for strength testing.
Large scale internal direct shear testing was completed on each of the bulk samples collected
from the site. The peak friction angles for the waste rock were measured to be 25.1, 50.9, 52.9,
and 54.1 degrees. The peak friction angle of 25.1 degrees was measured on the sample from
EA-TP2. It was shown with the other laboratory testing that this sample had significantly more
fines than the other samples. In order to determine a peak friction angle for the waste rock, all of
the values from the direct shear testing were plotted together and fitted with a best-fit line. This
plot is shown on Figure B-1. Based on this analysis it was determined to use a peak friction angle
of 42.5 degrees for the waste rock material. The strength parameter values for the bedrock are
from West (1995). We used the lower bound of the provided strength values for the bedrock in
our analysis. The total unit weight for each material type was taken from the laboratory results
and a published value from West (1995) was used for the bedrock. Table B-1 summarizes the
material shear strength parameters for all of the material types used in the stability analyses.

February 23, 2017 B-1 Engineering Analytics, Inc.
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4.0 DESCRIPTION AND RESULTS OF ANALYSES

Three types of failures were analyzed. McDermid and Geo-Hydro (1983) analyzed cover
stability and the contact with the native ground. EA analyzed these two failures and called them
surficial and deep failures. In addition, EA analyzed an intermediate optimized failure surface.
Based on the laboratory results described above, the strength of the waste rock material was
analyzed as being lower than the colluvium, therefore the deep failure was run at the interface
between the waste rock and the colluvium. The stability analyses were run for one cross-section
through each of the waste rock piles. The locations of the cross-sections are shown on Figure B-2
and the cross-sections are shown on Figure B-3. For one case it was assumed that no water was
present in the waste rock piles. The assumption of 5 feet of water above the colluvium at the base
of the waste rock piles as presented in McDermid and Geo-Hydro (1983) was used for the
second analyses.

EA also completed pseudo-static stability analyses. EA used the seismic hazard deaggregation
tool provided by the USGS in order to obtain a peak ground acceleration (PGA) for use in the
pseudo static stability analyses. The results of the seismic analysis are presented in Figure B-4.
The analysis showed a PGA of 0.11g. Hynes-Griffin and Franklin (1984) report that one half of
the PGA can be used in analyses, therefore, EA used 0.055g.

The results of the static stability analyses for these cross-sections are presented in Figures B-5
through B-16 and summarized in Table B-2. The results of the pseudo-static analyses are
presented in Figures B-17 through B-28 and are summarized in Table B-2. The results of the
analyses indicate that the factor of safety meets the minimum 1.5 criteria for static analysis and
the minimum 1.3 criteria for pseudo-static analysis.

5.0 REFERENCES

Cotter Corporation (N.S.L.). (2012). “Application Amendment 4, Mine Permit M-1977-300,
Schwartzwalder Mine.” May 1.

GEO-SLOPE International (2012). Slope/W 2012 Slope Stability Analysis, http://www.geoslope.
com/products/slopew.aspx.

Hynes-Griffin, M.E. and A.G. Franklin (1984). “Rationalizing the seismic coefficient method”
Miscellaneous Paper GL-84-13, U.S. Army Corps of Engineers Waterways Experiment
Station, Vicksburg, Mississippi, 21 p.

McDermid Engineering Associates, Inc. and Geo-Hydro Consulting, Inc. (1983). “Responses to
the State of Colorado Mined Land Reclamation Division Comments on Waste Pile,
Related Portions of Permit Amendment Application.” July.

West, T.R. (1995). “Geology Applied to Engineering.” Prentice Hall, Englewood Cliffs, New
Jersey.
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Table B-1

Material Shear Strength Parameters Used in Stability Analyses

. Angle of
) T{)/;[/al_ Li]r,;'t Internal Cohesion
Material Type €lg Friction (osf)
(pef) (degrees)
Topsoil® 102.5 41.2 0
New Waste Rock® 117 51.6 0
Existing Waste Rock® 120.6 42.5 0
Colluvium® 126 51.3 0
Bedrock® 175 48.0 700

Notes: 1) Results from EA-TP7
2) Results from EA-TP1

3) Best fit of strength results from EA-TP2, EA-TP3, EA-TP5, and EA-TP6. For total

unit weight the average was used.
4) Results from EA-TP4

5) Lower bound published values from West (1995)

Table B-2 Summary of Minimum Factors of Safety for Slope Stability Analyses
Loading Cross- Surficial | Intermediate Deep
Conditions Section Water Conditions Failure Failure Failure
FOS FOS FOS
No Water 2.2 (B-5) 2.4 (B-7) 3.7 (B-9)
XS-N1
Water at 5’ above base 2.1 (B-6) 2.4 (B-8) 3.5 (B-10)
Static
No Water 2.1 (B-11) 2.2 (B-13) 2.6 (B-15)
XS-S1
Water at 5’ above base | 2.1 (B-12) 2.1 (B-14) 2.5 (B-16)
No Water 1.9 (B-17) 2.1 (B-19) 3.0 (B-21)
XS-N1
Pseudo- Water at 5’ above base | 1.9 (B-18) 2.0 (B-20) 2.9 (B-22)
Static No Water 1.8(B-23) | 1.9(B-25) | 2.3(B-27)
XS-S1
Water at 5’ above base | 1.8 (B-24) 1.9 (B-26) 2.2 (B-28)

Note: The citation in parentheses corresponds to the Figure number with the results
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FIGURE B-1

PEAK SHEAR STRESS vs NORMAL STRESS FOR WASTE ROCK MATERIAL
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FIGURE B-4

USGS SEISMIC HAZARD ANALYSIS RESULTS
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN



T:\110385 Schwortzwalder\Stability Static XS.dwg SAVED:10/24/16 PRINTED:2/21/17

6,840

6,790

6,740

6,690

Elevation (ft)

2.166

Name: Topsoil Unit
Weight: 102.5 pcf
Cohesion': 0 psf
Phi': 41.2 °
Name: New Waste Rock
Unit Weight: 117 pcf
Cohesion'": 0 psf
Phi': 51.6 °

Name: Existing Waste Rock
Unit Weight: 120.6 pcf
Cohesion'": 0 psf
Phi': 42,5 °

Name: Bedrock

6,640 Unit Weight: 175 pcf
Cohesion'": 700 psf
Phi': 48 ©
Name: Colluvium
6,590 Unit Weight: 126 pcf
Cohesion'": 0 psf
Phi: 51.3 °
6,540 [
0 50 100 150 200 250 300 350 400 450 500 550 600
Distance (ft)
Project No. 110385 February 2017
FIGURE B-5
=N Engineering Analytics, Inc. STATIC SLOPE STABILITY RESULTS XS-N1 SURFICIAL FAILURE

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-6

STATIC SLOPE STABILITY RESULTS XS-N1 SURFICIAL FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN



T:\110385 Schwortzwalder\Stability Static XS.dwg SAVED:10/24/16 PRINTED:2/21/17

2.445
6,840 — Name: Topsoil Unit
Weight: 102.5 pcf
Cohesion': 0 psf
Phi': 41.2 °
Name: New Waste Rock
6,790 — Unit Weight: 117 pcf
Cohesion'": 0 psf
Phi': 51.6 °
6,740 —
Name: Existing Waste Rock
Unit Weight: 120.6 pcf
) Cohesion': 0 psf
5 Phi': 42.5°
-§ 6,690 —
I]
|
Name: Bedrock
6,640 — Unit Weight: 175 pcf
Cohesion'": 700 psf
Phi': 48 ©
Name: Colluvium
6590 | Unit Weight: 126 pcf
’ Cohesion': 0 psf
Phi: 51.3 °
6,540 [
0 50 100 150 200 250 300 350 400 450 500 550 600
Distance (ft)
Project No. 110385 February 2017
FIGURE B-7
=N Engineering Analytics, Inc. STATIC SLOPE STABILITY RESULTS XS-N1 INTERMEDIATE FAILURE

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-8

STATIC SLOPE STABILITY RESULTS XS-N1 INTERMEDIATE FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-9
=N Engineering Analytics, Inc. STATIC SLOPE STABILITY RESULTS XS-N1 DEEP FAILURE

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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Engineering Analytics, Inc.

FIGURE B-10

STATIC SLOPE STABILITY RESULTS XS-N1 DEEP FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-11

STATIC SLOPE STABILITY RESULTS FOR XS-S1 SURFICIAL FAILURE

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN



T:\110385 Schwortzwalder\Stability South 2—17.dwg SAVED:2/14/17 PRINTED:2/21/17

2.061

6850 — Name: Topsoil
Unit Weight: 102.5 pcf
Cohesion'": 0 psf
Phi: 41.2°
6800 —
Name: New Waste Rock
Unit Weight: 117 pcf
Cohesion': 0 psf
Phi': 51.6 °
6750 —
Name: Existing Waste Rock
6700 — Unit Weight: 120.6 pcf
Cohesion': 0 psf
Phi': 425 °
€
c
£ 6650 —
©
>
Q
w
Name: Bedrock
6600 — Unit Weight: 175 pcf .
Cohesion": 700 psf Name: Colluvium
Phi': 48 © Unit Weight: 126 pcf
Cohesion': 0 psf
Phi': 51.3 °
6550 —
6500 —
l l l l l l l l l l l l l
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Distance (ft)
Project No. 110385 February 2017

Engineering Analytics, Inc.

FIGURE B-12

STATIC SLOPE STABILITY RESULTS FOR XS-S1 SURFICIAL FAILURE WITH WATER

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-13
[

Engineering Analytics, Inc. STATIC SLOPE STABILITY RESULTS FOR XS-S1 INTERMEDIATE FAILURE
COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-14

STATIC SLOPE STABILITY RESULTS FOR XS-S1 INTERMEDIATE FAILURE WITH WATER

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-15

STATIC SLOPE STABILITY RESULTS FOR XS-S1 DEEP FAILURE
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-16
[

Engineering Analytics, Inc. STATIC SLOPE STABILITY RESULTS FOR XS-S1 DEEP FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-17
=A Engineering Analytics, Inc. PSEUDO-STATIC SLOPE STABILITY RESULTS XS-N1 SURFICIAL FAILURE

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-18

PSEUDO-STATIC SLOPE STABILITY RESULTS XS-N1 SURFICIAL FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-19

Engineering Analytics, Inc. PSEUDO-STATIC SLOPE STABILITY RESULTS XS-N1 INTERMEDIATE FAILURE
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-20

PSEUDO-STATIC SLOPE STABILITY RESULTS XS-N1 INTERMEDIATE FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-21
=N Engineering Analytics, Inc. PSEUDO-STATIC SLOPE STABILITY RESULTS XS-N1 DEEP FAILURE

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-22

PSEUDO-STATIC SLOPE STABILITY RESULTS XS-N1 DEEP FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-23

PSEUDO-STATIC SLOPE STABILITY RESULTS FOR XS-S1 SURFICIAL FAILURE

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-24

PSEUDO-STATIC SLOPE STABILITY RESULTS FOR XS-S1 SURFICIAL FAILURE WITH WATER

COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-25
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Engineering Analytics, Inc. PSEUDO-STATIC SLOPE STABILITY RESULTS FOR XS-S1 INTERMEDIATE FAILURE
COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN
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FIGURE B-26

PSEUDO-STATIC SLOPE STABILITY RESULTS FOR XS-S1 INTERMEDIATE FAILURE WITH WATER
COTTER SCHWARTZWALDER MINE

WASTE ROCK PILE DESIGN
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FIGURE B-27

PSEUDO-STATIC SLOPE STABILITY RESULTS FOR XS-S1 DEEP FAILURE
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COTTER SCHWARTZWALDER MINE
WASTE ROCK PILE DESIGN




ATTACHMENT C

SIGNED PLANS AND SPECIFICATIONS



OTTER CORPORATION
SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

— JEFFERSON COUNTY
/ PROJECT LOCATION

/

SHEET INDEX

SHEET NO. DESCRIPTION
1 TITLE SHEET AND INDEX
2 GENERAL NOTES AND QUANTITIES
3 GPS SURVEY AND LIDAR REPORT EXCERPTS
4-5 REMEDIATION AREA #1 TOP BOUNDARY ALIGNMENT DATA
6-7 REMEDIATION AREA #1 BOTTOM BOUNDARY ALIGNMENT DATA
8-9 REMEDIATION AREA #2 TOP BOUNDARY ALIGNMENT DATA
10-11 REMEDIATION AREA #2 BOTTOM BOUNDARY ALIGNMENT DATA
12-13 PROJECT LAYOUT
14-15 REMEDIATION AREA #1 AND REMEDIATION AREA #2 ELEVATION CONTOURS
16-17 REMEDIATION AREA #1 AND REMEDIATION AREA #2 EXCAVATION CONTOURS
18 REMEDIATION AREA #1 AND #2 CROSS-SECTION
19 RELOCATE AND DEMO PLAN
20 EXIST AND TEMP ACCESS ROAD LAYOUT STATE OF COLORADO
21 NORTHERN WASTE ROCK PILE
22 SOUTHERN WASTE ROCK PILE
23-25 NORTHERN WRP CONCRETE LINED DITCH PLAN AND PROFILE
26-27 SOUTHERN WRP CONCRETE LINED DITCH PLAN AND PROFILE NOTE:
28-29 CONCRETE LINED DITCH MISCELLANEOUS DETAILS 1) CONTRACTOR SHALL MAINTAIN DRAINAGE OF THE SITE AND ALL
30 DRAINAGE AREA MAP EXCAVATED AREAS TOWARDS EXISTING SUMP LOCATIONS. ALL
31-32 STORM WATER MANAGEMENT PLAN NARRATIVE EXISTING SUMPS WILL REMAIN AND SHALL BE PROTECTED OR
33-34 SWMP SITE MAP ADJUSTED AS NEEDED.
35-41 GESC STANDARD DETAILS
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GENERAI_NOTFES 3. MINIMUM FIELD COMPACTION CRITERIA FOR A COMPACTED SOIL IS
957 OF THE MAXIMUM DRY DENSITY AT A MOISTURE CONTENT AT 1%
1. ALL_CONSTRUCTION SHALL CONFORM TO THE COLORADO DEPARTMENT COVPACTION CRITERIA ESTABLISHED DURING PRECCONSTRUCT ION ITEM DESCRIPTION UNIT TOTAL QUANTITY
O DR ANSPORTALCON STANDARD SPECIEICATIONS FOR ROAD AND TESTING. MOISTURE/DENSITY TESTING WILL BE CONDUCTED AT A
BRIDGE CONSTRUCTION, 2011, OR LATEST. RATE OF 1 TEST PER 1000 LF OF 12" COMPACTED SOIL. 201 Clearing and Grubbing ACRE 20. 00
2. NO EXTRA PAYMENT SHALL BE ALLOWED FOR WORK CALLED FOR ON 202 Removal of Structures and Obstructions LS 1.00
T et B o INCLEDED L asie 810 FROPOSALS THIS & Nv__m_mqu_.m_uzmmqmwnww_a_.mmqmwﬂ_wrvommnwmwmuﬂ_mm._umHOm TO PLACEMENT 203 Contaminated Excavation (Complete In Place) Cy 64, 000. 00
INCIDENTAL WORK WILL BE REQUIRED AND SHALL BE INCLUDED IN 203 Uncontaminated Excavation (Complete In Place) cY 26, 000. 00
THE PAY ITEM TO WHICH IT RELATES. 5. COMPACTED SOIL LAYERS WILL NOT BE COMPACTED WITH A = 5 143965 00
BULLDOZER OR ANY TRACK-MOBILIZED EQUIPMENT UNLESS IT IS 203 Contaminated Embankment (Complete In Place) ¢ P90
TR O e e oL YE ALL CONSTRUCTION STAKES, MARKS, USED TO PULL A PAD-FOOTED ROLLER. COMPACTION OF COMPACTED 204 Uncontaminated Embankment (Complete In Place) cY 34, 000. 00
: / SOIL LAYER MATERIAL LOOSE LIFTS WILL BE PERFORMED WITH AN 208 Erosion Log LF 2, 000. 00
HISESMPLOYEES, THEY SHALL BE REPLACED AT THE CONTRACTOR'S APPROPRIATELY HEAVY, PROPERLY BALLASTED, PENETRATING FOOT 0 T oS oF 50050
. COMPACTOR SUCH AS A PAD FOOT, PRONG-FOOT, OR SHEEPSFOOT z : : :
4, wmmHm«rﬂmzam >zoz_%mmmmwm_mwﬂmazwmmoxoczo c:_.ﬂmu_.mw%:»:. COMPACTOR SIMILAR TO A CAT 815 OR EQUIVALENT. wooowo Mmj_m_m Tracking Pad (Construction Entrance) mm ﬂ.mw
NVESTIGATED A HE CONTRACTOR ewatering 5
STARTINC WORK THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR ® AND APPROVED; CONTRACTOR SHALL APPLY THE ENGINEERED WASTE 24" Grouted Rook Riprap Y 120.00
THE EXISTING UTILITIES EVEN IF THEY ARE NOT SHOWN ON THE ROCK PILE CAP AND SALVAGED TOPSOIL. Concrete Cloth SF 21, 500. 00
PLANS. ACTUAL LOCATIONS AND DEPTHS MUST BE VERIFIED BY THE 7. AFTER TOPSOIL HAS BEEN COMPLETED, CONTRACTOR SHALL SEED Concrete Toe Down cY 270.00
CONTRACTOR PRIOR TO CONSTRUCTION AND HE SHALL BE THE TOPSOIL USING THE MIX BELOW AND APPLY A BIODEGRADABLE Turf Reinforcement Matting SY 38, 000. 00
RESPONSIBLE FOR PROTECTION OF SAME DURING CONSTRUCTION. TURF REINFORCEMENT MAT TO PROTECT THE SOIL FROM EROSION. Hydromulch Seeding ond 6 Inch Topsoi | SY 38, 000. 00
5. CONTRACTOR AGREES THAT HE SHALL ASSUME SOLE AND COMPLETE 8. UNCONTAMINATED EXCAVATION FROM THE DITCH EXCAVATION AREAS Engineered Waste Rock Pile Cap LS 1.00
RESPONSIBILITY FOR JOB SITE CONDITIONS DURING THE SHALL BE STOCKPILED AND COMPACTED BACK INTO THE EXCAVATED
CONSTRUCTION OF PROJECT INCLUDING SAFETY OF ALL PERSONS REMEDIATION AREAS OR USED AS TOPSOIL, IF SOIL MEETS
AND PROPERTY. THIS REQUIREMENT SHALL APPLY CONTINUOUSLY REQUIREMENTS, AFTER ALL CONTAMINATED SOILS HAVE BEEN
AND NOT BE LIMITED TO NORMAL WORKING HOURS. THE CONTRACTOR REMOVED FROM THE REMEDIATION AREAS.

SHALL DEFEND, INDEMNIFY AND HOLD HARMLESS THE OWNERS AND
THE ENGINEERS FROM ANY AND ALL LIABILITY, REAL OR ALLEGED,

IN CONJUNCTION WITH THE PERFORMANCE OF THE WORK ON THIS CONSTRUCTION PHASING
PROJECT, EXCEPT FROM LIABILITY ARISING FROM THE SOLE

MWQWM%MZ%%HWM n.v_.nmm%,ﬁm_mm OR THE ENGINEER RELATED TO ACTIONS 1. CONSTRUCT TEMP ACCESS ROAD ACROSS THE SOUTH EDGE OF

REMEDIATION AREA #2.
B N AN R N NN oG JON SCHEDULE WITH THE 2. EXCAVATE NORTHERN HALF OF REMEDIATION AREA #2 AND PLACE

SPOILS IN LOCATION OF PROP ENGINEERED WASTE ROCK PILE.
7. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING REQUIRED

SECURITY TO PROTECT HIS OWN PROPERTY, EQUIPMENT AND WORK 3. RECONSTRUCT ACCESS ROAD BACK IN ORIGINAL ALIGNMENT.
IN PROGRESS. REPAIR OF DAMAGED IMPROVEMENTS IS THE
CONTRACTOR'S RESPONSIBILITY UNTIL ACCEPTED BY THE OWNER. 4. EXCAVATE SOUTHERN HALF OF REMEDIATION AREA #2 AND PLACE

8. ANY CHANGES OR REVISIONS TO THESE PLANS REQUIRES THE SPOILS IN LOCATION OF PROP ENGINEERED WASTE ROCK PILE.

ENGINEERS APPROVAL. SUBMIT REVISED PLANS TO THE ENGINEER
FOR REVIEW AND WRITTEN APPROVAL. 5. mm§O<mmm_._.mcn._.cm_mmm>z%omo,__,‘_wqmcn._. qm_s“u ACCESS ROAD ACROSS
M #*
% ALL DINENSIONS SHOWN ARE APPROKINATE, WATCH EXISTING! OUTHETN EDGE OF FENEDIATION Aret
GN S A AL AL . A S
ANY HORIZONTAL OR VERTICAL POSITION OR ALIGNMENT ARE 6. EXCAVATE NORTHERN HALF OF REMEDIATION AREA #1 AND PLACE
SUBJECT TO ENGINEER REVIEW AND APPROVAL. SPOILS IN LOCATION OF PROP ENGINEERED WASTE ROCK PILE.

10. ESTABLISH FINAL GRADES TO ASSURE POSITIVE DRAINAGE.
11. CONSTRUCT FACILITIES TO THE LINES AND GRADES REQUIRED ON

7. RECONSTRUCT ACCESS ROAD BACK IN ORIGINAL ALIGNMENT.

THE PLANS AND TO MEET FIELD CONDITIONS. ADJUSTMENTS TO
8. EXCAVATE SOUTHERN HALF OF REMEDIATION AREA #1 AND PLACE
R SPOILS IN LOCATION OF PROP ENGINEERED WASTE ROCK PILE.
12. COMPLY WITH OSHA RECULATIONS AND STATE OF COLORADO LAW 9. CAP ENGINEERED WASTE ROCK PILE AND CONSTRUCT WASTE ROCK
CONCERNING EXCAVATION, TRENCHING AND SHORING. PILE DITCHES.
13. DO NOT BURN ANY MATERIALS AT OR FROM THE SITE.
SEEDING TABLE
14. CONTRACTOR SHALL EXECUTE ALL REQUIRED PROVISIONS OF THE
PERMANENT VEGETATIVE COVER CONSISTING OF (MIX NOTED BELOW)
STORM WATER POLLUTION PREVENTION AND EROSION CONTROL PLAN. Mot BE (BROACAST) CEEDED A N3 o PaCADs AMiX NOTED BELOW)
15. VERIFY ALL DIMENSIONS, ELEVATIONS AND CONTOURS IN THE ACRE.
FIELD BEFORE COMMENCING ANY WORK. REPORT ANY
DISCREPANCIES WITHIN THE PLANS TO THE OWNER AND ENGINEER SPECIES VARIETY % OF MIX| BROADCAST* PLS/ACRE
ON A TIMELY MANNER. BIG BLUESTEM KAW 20 4.4
16. EXCAVATED AREAS TO BE CONTINUOUSLY TESTED UNTIL ALL SIDEOATS GRAMA VAUGHN 20 3.6 TBPE FIRM NO. F-366
CONTAMINATION IS REMOVED. LITTLE BLUESTEM PASTURA 20 2.8 8918 TESORO DRIVE
YELLOW INDIANGRASS HOLT 0 2 e O AV s
17. MAINTAIN DRAINAGE TO EXISTING SUMPS AT ALL TIMES. WESTERN ARRIBA 10 3.2
WHEATGRASS* %% :
18. EXISTING SUMPS WILL REMAIN AND WILL BE PROTECTED OR NEEDLEANDTHREAD - 10 2
ADJUSTED AS NEEDED. BE SWITCHGRASS NEBRASKA 28 5 0.6
BLU GRAMA LOVINGTON 5 0.3
19. COVER ALL HAUL TRUCKS WHILE TRANSPORTING THE MATERIAL FROM SIOTAR 007 18.9 LBS/ACRE
THE EXCAVATION LOCATION TO THE FILL/DISPOSAL LOCATION. %USE THIS SEEDING RATE FOR BOTH BROADCAST AND HYDROMULCH Qah”m\
APPLICATIONS.
LSSTREMBANG WMEATGRASS (SODAR) CAN BE SUBSTITUDED FOR The SCHWARTEWALDER WINE
CONSIDERED SUBSIDIARY TO APPLICABLE ITEMS. REMEDIATION CUT AND FILL PROJECT

21. THE CONTRACTOR SHALL BE AWARE THAT SPILLAGE OF
CONTAMINATED SOIL DURING TRANSPORT OR OUTSIDE THE
EXCAVATION AND WASTE ROCK PILE AREAS NEEDS TO BE AVOIDED.

7 Ao CONTIE0rials St 35 THECEDAAL 5 RS O AN IES
ANYWHERE ELSE. : AND QUANTITIES

EARTHWORK NOTES

1. REMOVE AND STOCK PILE THE TOPSOIL FROM THE TOP OF THE TWO 2 ot Lo -

EXIST ENGINEERED WASTE ROCK PILES.

ONTROL IN CREEK
2. WASTE ROCK PILES SHALL BE CONSTRUCTED IN HORIZONTAL LIFTS IIRICAEISIERE L IN CREE
BY PLACING CONTAMINATED MATERIAL IN UNIFORM HORIZONTAL
LAYERS NOT EXCEEDING TWELVE (12) INCHES (LOOSE LIFT). IF
THE PADS OF THE COMPACTOR TO BE USED WILL NOT PENETRATE N.T.S.
INTO THE TOP OF THE PREVIOUSLY COMPACTED LIFT, THE
THICKNESS OF THE LOOSE LIFT WILL BE REDUCED TO ALLOW FOR
FULL PENETRATION BY THE COMPACTOR PADS.

PROJECT NO.: 160236.000.2 DATE: 2/23/2017

DRAWN BY: DSGN BY: CHKD BY: SHT NO.: N
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Excerpts from "GPS SURVEY AND LIDAR REPORT" for
GLENCOE ROAD PROJECT

prepared by

Aerial Surveys International LLC

Pg. 3

2. NGS Survey Control and GPS Survey

Based on the project location, available airport, available NGS survey and
access to the survey control, access to the project site itself and our
survey team selected to c+___Nm Jefferson County »_1U01+ (Rocky Mountain
Metropol itan) as our base of operations. In reviewing available NGS survey
control we found (2) 1st order vertical and (1) 3° order vertical NGS survey
control all with GPS derived horizontal positions all within 10 miles of the
project area. The selected NGS control included JEFFCO AZ MK (T order
vertical) located outside the secure area of the airport with easy access and

good GPS sky, TT 24J (1st order vertical) located 7.5 miles from the airport &

4.5 miles north of the project area and F 411 Reset located 9 miles from the
airport and 4 miles east of the project site.

Pgs. 7-8
*¥Publ ished Values by National Geodetic Survey

JEFFCO 7 MK

NAD83 (2011) Latitude: 39 54 06. 44979 (N)
NAD83 (2011)Longitude: 105 05 44.13387 (W)
Ellipsoid Height: 1663.418m

Geoid Height: -16.82m

NAVD88 Level Height: 1680.260m / 5512.65 f+
NAVD88 GPS Height: 1680.238m / 5512.58 f+
Adjusted El lipsoid Height: 1663. 44m
Horizontal Order: GPS derived

Vertical Order: First Order, Class 11

UTM Zone 13 Northing: 4,416,861.513

UTM Zone 14 Easting: 491, 828.554

SPC CO C, sFT Northing: 1, 753,614.82

SPC CO C, sFT Easting: 3,113, 465.53

*E||lipsoid Height was adjusted to assure the final
Computed orthometric height matched the published
NAD88 orthomtetric height using Geoidl?2A

IT 25 J4

NAD83 (2011) Latitude: 39 53 25.66695 (N)
NAD83 (2011) Longitude: 105 14 27.42941 (W)
Ellipsoid Height: 1875. 756

Geoid Height: -15.71

NAVD88 Level Imm@j+"ﬂm®d.mom3 / 6205.70 f+
NAVD88 GPS Height: 1891.466m / 6205.58 ft

Adjusted m__mUmo_a Height: 1875, 792m

*E|lipsoid Height was adjusted to assure the final
Computed orthometric height matched the published
NAD88 orthomtetric height using Geoidl2A

Hor izontal Order: GPS derived
Vertical Order: First(Class II)

UTM Zone 13 Northing: 533,199,597
UTM Zone 13 Easting: 936, 558. 843
SPC CO C, sFT Northing: 1,749, 339, 01
SPC CO C, sFT Easting: 3,072, 693. 47

E 411 RESET

NAD83 (2011 ro+_+cao 39 48 50.64706 (N)
NAD83 (2011) Longitude: 105 13 19. 46440 (W)
Ellipsoid m_03+ 1797.980m

Geoid Height: -15.71m

NAVD88 Level Height: 1813.68m / 5950.38 f+t
NAVD88 GPS Height: 1813.69m / 5950. 41 f+
Adjusted El lipsoid Height: 1797.97m

Hor izontal Order: GPS derived

Vertical Order: Third

UTM Zone 13 Northing: 524,722.018

UTM Zone 13 Easting: @wm 199.574

SPC CO C, sFT Northing: 1,721,525. 48

SPC CO C, sFT Easting: 3, o<m 076. 44

*Ellipsoid Height was adjusted to assure the final
Computed orthometric height matched the published
NAD88 orthomtetric height using Geoidol?2A.

Pg. ©

5. GPS Survey & Processing
After each day of GPS collection, the GPS data was downloaded, backed up,
constrained 3-d network oa;cm+3m3+ per formed.

GEOID12A WAS USED IN ALL GPS COMPUTATIONS.

Jd310

We made GPS observations on JEFFCO AZ MK, TT 24J and F411 RESET +o conform the
internal accuracy of the primary NGS survey control and determine a
horizontal position and el lipsoid height for Glenl. We performed a number of
3-d constrained network adjustments and found a vertical difference between
the published elevations for TT 24 J, F 411 RESET and JEFFCO Z MK. Based on the
results, we felt+ it was best to constrain (hold) the adjustment to the
published positions and elevations for TT 24 J and F 411 RESET because of the
close proximity to the project area. We then computed a position and
elevation for GLEN1. JEFFCO AZ MK and (2) CORS Stations were held as check
points comparing the computed positions and elevations to the publ ished
positions and heights. The results indicate that our survey had a vertical
error budger of 3m (0.098").

"

IR R R R R R R R R R R R R R R R R R R R R R R P R R R R R R R R R R RS
CONTROL POINT RESIDUALS (ADJUSTMENT MADE)

IR R E R R R R R R R R R R R R R R R R R R R R R R R R
STA. NAME -- RE -- -- RN -- -- RH

(m) (m) (m)

Glen! -0.0000 -0.0000 0.0000

RMS 0. 0000 0.0000 0.0000

HHKKKHKKKK KKK KKKKKKRRKRR KKK RN KRKRRRKRKRKRRRRRRRREREAXARRRRX
OUTPUT STATION COORDINATES (LAT/LONG/HT)

KKK KKK KKK, KKK KKK H KKK, H KKK KKK KKK KKK HH KKK KKK KK KKK KKK KN NN KKK,

STA_ID LATITUDE LONGITUDE ELLHGT ORTHOHGT (M)
Gleni 39 48 03.60814 105 14 54.05149 1853.9039 1869. 3038
Glen2 39 48 36.66615 105 15 12.71648 1913. 1664 1928.5341
Glen3 39 48 32.25634 105 15 24.78893 1919. 4745 1934.8017
Glend 39 48 46. 74165 105 15 19.86072 1899.0814 1914.4350
Glen5 39 48 47.52424 105 15 24. 48220 1895. 8640 1911.2039
Minel 39 50 41.81253 105 16 47.01208 1997.0748 2012.2432
Mine2 39 50 47.03842 105 16 54.24220 1992. 6056 2007. 7571
Mine3 39 50 41.58050 105 16 44.59376 1983.5842 1998. 7596

: CoordType: U.S. State Plane for CO Central (502)

; Units(h,v): U.S. Survey Feet, U.S. Survey Feet

; Units for Convergence is amowmmm Units for StDev is U.S. Survey Feet
; Geoid: GEOID12A (CONUS) . wpg TBPE FIRM NO. F-366
; Datum: NAD83
g

HH KKK KKK KKK KKK KKK KKK KK KKK KK KKK KN KKK KKK KNI N KK, N H NN KK KN 8918 TESORO DRIVE

SAN ANTONIO, TEXAS 78217

NAME EASTING NORTHING HEIGHT

Glenl 3070708.570 1716744.186 6132.874

Glen?2 3069242.710 1720085. 266 6327.199

Glen3 3068301. 785 1719636. 507 6347.762

Glen4 3068682.439 Awwﬂﬂou.mmﬂ 6280.942

Glen5 3068321.586 1721181.502 6270. 342

Mine! 3061853.287 1732729. 790 6601.834 thnm’
Mine?2 3061288.067 1733257. 235 6587.116

Mine3 3062041.974 1732706. 768 6557.597 SCHWARTZWALDER MINE

REMEDIATION CUT AND FILL PROJECT

GPS SURVEY AND LIDAR
REPORT EXCERPTS

N.T.S.

PROJECT NO.: 160236.000.2 DATE: 2/23/2017

DRAWN BY: DSGN BY: CHKD BY: SHT NO.:
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REMEDIATION AREA #1 TOP BOUNDARY

1 DESCRIBE PARCEL RA1_TOP

Parcel RA1_TOP :

CUR 10 CUR 11

Total parent tract area =

Total taken area

Remaining area

Description of parcel: RAI_TOP

Beginning parent tract description

CUR 12 CUR
CUR 19 CUR 20 CUR 21 CUR 22 CUR 23

177,361.48 sq f+ =

0.00 sg ft =

177,361.48 sqg ft =

13 CUR 14 CUR
CUR 24 CUR 25 CUR 26 CUR 27 1

Course from 1 to PC

Curve 10

N 1,733,547.73 E

10 N 42° 46

P.I. Station 0+75.10
Delta = 91° 38° 35.56"
Degree = 114° 35" 29.61"
Tangent = 51.45
Length = 79.97
Radius = 50. 00
External = 21.75
Long Chord = 71.72
Mid. Ord. = 15.16
P.C. Station 0+23.65
P.T. Station 1+03.62
C.C.

Back = N 42° 46° 58.97" E
Ahead = S 45° 34" 25.47" E
Chord Bear = N 88° 36" 16.75" E
Course from PT 10 fo PC 11 S 45°
Curve 1

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station

Chord Bear =

Course from PT

Curve 12

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
c.C.

Back =S
Ahead =S
Chord Bear = S

45° 34
55° 37

1+73.15
20° 06" 51.05"
57° 17" 44.81"

fo PC 12 S 65°

2+53.33

15° 42° 35.98"
57° 17" 44.81"
13.80

2+39.54
2+66.96

65° 41’ 16.52" E
49° 58" 40.54" E
57° 49’ 58.53" E

Course from PT 12 to PC 13 S 49°

Curve 13

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station

Chord Bear =

3+70.01

14° 09' 14,82"
57° 17" 44.81"
12.41

3+82. 30

49° 58° 40.54" E
64° 07' 55.36" E
57° 03" 17.95" E

Course from PT 13 to PC 14 S 64°

zzZzzZ

arar4

zZ2Z=Z

zzZzZz

58.97" E Dist 23.65

Curve Data
|||||||||| *

N 1,733,602.85

1,733,565.09
1,733,566.83
1,733,531.13

25.47" E Dist 51.79

Curve Data

1,733,530.58
1,733,510. 86
1,733,601.99

16.52" E Dist 49.02

Curve Data
\\\\\\\\\\ *

N 1,733, 485.00

1,733,490.68
1,733,476.13
1,733, 399.55

58’ 40.54" E Dist 90.64

Curve Data

N 1,733, 409. 86
(m

1,733,417.84
1,733, 404. 44
1,733,494, 42

55.36" E Dist 36.97

3,060,914.57 Sta

mmm

mmm

mmm

mmm

16 CUR 17 CUR 18
4.07 ac
0.00 ac
4.07 ac
0+00. 00

3,060, 965. 58

3,060,930.63
3,061,002. 32
3,060,967.32

3,061,051.98

3,061,039, 31
3,061,068.14
3,061, 109. 31

3,061,125.38

3,061,112.81
3,061, 135.95
3,061,071.64

3,061,214.87

3,061, 205. 36
3,061,226.04
3,061,269.67

Curve 14

P.1. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station

Back =
Ahead =
Chord Bear =

Course from PT

Curve 15

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =

Ahead =
Chord Bear =

Course from PT

Curve 16

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back .=
Ahead =
Chord Bear =

Course from PT

Curve 17

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station

Chord Bear =

Course from PT

Curve 18

P.1. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT

Curve 19

P.I. Station
Delta =
Degree =
Tangent =
Length
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT

54° 36
S 63° 39
59° 07

4+61.06

64° 07' 55.36" E
41° 27" 10.52" E
14 to PC 15 S 18°

5+98.02

33° 16" 16.13"
57° 17" 44.81"
29. 88

58.07

100. 00

4,37

57.26

4.19

5+68.14
6+26. 21

18° 46' 25.68" E
52° 02" 41.81" E
35° 24" 33.75" E

15 to PC 16 S 52°

7+30.78
2° 33 58.41"
11° 27" 32.96"

7+41.97

52° 02" 41.81" E
54° 36° 40.22" E
53° 19" 41.02" E

16 to PC 17 S 54°

1.56
8+87.87
9+66. 77

17 to PC 18 S 63°

10+78.87
83° 06’ 00.69"
57° 17" 44.81"

11+35.28

63° 39' 06.98" E
19° 26" 53.71" W
22° 06’ 06.64" E

18 to PC 19 S 19°

11+84.29
61° 54’ 44,52
286° 28’ 44.03"

11+93.91

19° 26" 53.71" W
81° 21" 38.23" W
50° 24" 15.97" W

19 to PC 20 S 81°

*

Curve Data

1,733,388. 31
1,733,330.51
1,733,298.33

zZzz

25.68" E Dist 69.70

Curve Data
|||||||||| *

N 1,733,236.23

1,733,264.52
1,733,217.85
1,733,296.70

zZ2ZZ

41.81" E Dist 93.37

Curve Data

N 1,733,153.54
(Ln

N 1,733,160. 42
N 1,733,147.05
N 1,733,554.67

40.22" E Dist 145.90

Curve Data

Kmmmmm *

N 1,733,039.66

1,733,062.56
1,733,022.12
1,733,470.18

zZZZ

06.98" E Dist 23.47

Curve Data

1,733,011.70
1,732,888.80
1,732,922.09

zZ2zZ=Z

26’ 53.71" W Dist 37.02

Curve Data

R *

N 1,732,842.58

N 1,732,853.89
N 1,732,840.78
N 1,732,860.55

38.23" W Dist 162.42

mmm

mmm

mmm

mmm

mmm

3,061, 296. 91

3,061,259. 31
3,061,310.36
3,061,215.68

3,061,342, 41

3,061,332.79
3,061, 365.97
3,061,427, 47

3,061, 448. 42

3,061,439.58
3,061,457.55

3,061, 747.11

3,061,608.72

3,061,576. 49
3,061,644.14
3,061, 866.05

3,061, 744.59

3,061,665.17
3,061,715.08
3,061,620.79

3,061,698. 76

3,061, 702.76
3,061,686.90
3,061, 683.90

Curve 20
P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T7. Station
C.C.

Back =
Ahead =
Chord Bear

Course from PT 20 to

Curve 21

P. 1. Station
Delta =
Degree =
Tangent =
Length
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Anhead =
Chord Bear =

Course from PT 21

zzZzz

zzz

Curve Data
|||||||||| *

1,732,812.72 E

1,732,816. 38
1,732,829.44
1,732, 865.81

mmm

W Dist 120.77

Curve Data
»»»»»»»»»» *

1,732,927.18 E

1,732,912.32
1,732,948. 82
1,732,948. 69

mmm

E Dist 48.41

3,061,502.23

3,061,526.33
3,061, 484.51
3,061,518. 82

3,061, 380.92

3,061, 396. 66
3,061, 380.98
3,061, 430.98

TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217

coltler

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

REMEDIATION AREA #1
TOP BOUNDARY
ALIGNMENT DATA
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Curve Data

¥mmmm e e — - *
Curve 22
P. 1. Station 16+30.29 N 1,733,015.81 E 3,061,381.15
Delta = 40° 46" 43.97" (LT)
Degree = 114° 35" 29.61"
Tangent = 18.58
Length = 35.59
Radius = 50. 00
External = 3.34
Long Chord = 34,84
Mid. Ord. = 3.13
P.C. Station 16+11.71 N 1,732,997.22 E 3,061,381.10
P.T. Station 16+47.30 N 1,733,029.91 E 3,061, 369.04
C.C. N 1,732,997.35 E 3,061,331.10
Back =N 0° 08" 45.92" E
Ahead = N 40° 37" 58.04" W
Chord Bear = N 20° 14° 36.06" W
Course from PT 22 to PC 23 N 40° 37’ 58.04" W Dist 97.56
Curve Data
Kemmm e mm - *
Curve 23
P.I. Station 17+57.19 N 1,733,113.31 E 3,061,297.48
Delta = 27° 43" 34.84" (RT)
Degree = 114° 35" 29.61"
Tangent = 12.34
Length = 24.20
Radius = 50. 00
External = 1.50
Long Chord = 23.96
Mid. Ord. = 1.46
P.C. Station 17+44.85 N 1,733,103.95 E 3,061, 305.51
P.T. Station 17+69.05 N 1,733,125.34 E 3,061,294.72
c.cC. N 1,733,136.51 E 3,061, 343. 46
Back = N 40° 37" 58.04" W
Ahead = N 12° 54" 23.21" W
Chord Bear = N 26° 46" 10.63" W
Curve Data
Hemmooommee *
Curve 24
P.I. Station 18+60.88 N 1,733,214.86 E 3,061,274, 21
Delta = 49° 197 40.17" (LT
Degree = 28° 38" 52.40"
Tangent = 91.84
Length = 172.19
Radius = 200. 00
External = 20,08
Long Chord = 166.92
Mid. Ord. = 18.25
P.C. Station 17+69.05 N 1,733,125.34 E 3,061,294.72
P.T. Station 19+41.23 N 1,733,257.64 E 3,061,192.95
C.C. N 1,733,080.67 E 3,061,099.78
Back =N 12° 54" 23.21" W
Ahead = N 62° 14" 03.38" W
Chord Bear = N. 37° 34° 13.29" W
Curve Data
Hmmmm e *
Curve 25
P.I. Station 19+63.43 N 1,733,267.98 E 3,061,173, 31
Delta = 47° 52" 19.10" (LT
Degree = 114° 35" 29.61"
Tangent = 22.19
Length = 41,78
Radius = 50. 00
External = 4.70
Long Chord = 40.57
Mid. Ord. = 4,30
P.C. Station 19+41.23 N 1,733,257.64 E 3,061,192.95
P.T. Station 19+83.01 N 1,733,260.35 E 3,061,152.47
C.C. N 1,733,213.40 E 3,061, 169.65
Back = N 62° 14" 03.38" W
Ahead =S 69° 53" 37.52" W
Chord Bear N 86° 10" 12.93" W R
xmm__ﬂ/‘\m-_wmﬁ.ﬂm* 8918 TESORO DRIVE
Curve 26 SAN ANTONIO, TEXAS 78217
P.I. Station 20+53.59 N 1,733,236.09 E 3,061,086.19
Delta = 70° 25" 47.13" (RT)
Degree = 57° 17" 44.81"
Tangent = 70.58
Length = 122.92
Radius = 100. 00
External = 22.40
Long Chord = 115.33
Mid. Ord. = 18.30
P.C. Station 19+83.01 N 1,733,260.35 E 3,061,152.47
P.T. Station 21+05.93 N 1,733,290.41 E 3,061,041.12
C.C. N 1,733,354.26 E 3,061,118.09
Back =S 69 53 w SCHWARTZWALDER MINE
Ahead = N 39" 40 35.35" W REMEDIATION CUT AND FILL PROJECT

Chord Bear = N 74° 53° 28.91" W
Course from PT 26 to PC 27 N 39° 40’ 35.35" W Dist 226.18

Curve Data REMEDIATION AREA #1
R *
mcm<m MH ti 23+75.93 N 1,733,498.22 E 3,060, 868. 74 TOP BOUNDARY
« Ll arion + . y y . ’ y .
pevo Tt sz ALIGNMENT DATA
[ngent (SHEET 2 OF 2)
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station 23+32. 11
P.T. Station 24+04.07 1,733,530. 38
Bock =N 39° 40 35.35" W 1139, 949642
Aheod N 42° 46° 58.97" E N.T.S.
Chord Bear = N 1° 33" 11.81" E

Course from PT 27 to N 42° 46’ 58.97" E Dist 23.65
Point 1 N 1,733,547.73 E 3,060,914.57 Sta 24+27.72

1,733, 464. 49 3,060, 896.72
3,060, 898.50

3,060, 935.20

z2zZZ
mmm

PROJECT NO.: 160236.000.2 DATE: 2/23/2017

End of parcel RA1_TOP description
DRAWN BY: DSGN BY: CHKD BY: SHT NO.: m




BOTTOM BOUNDARY

REMEDIATION AREA #1

Curve Data

Curve Data

¥mmmmmmmmmn X g aeieaa *
1 DESCRIBE PARCEL RA1 BOTTOM Curve 104 Curve 109
P.I. Station 5+08.84 N 1,733,256.20 E 3,061,299.14 P. 1. Station 10+57.24 1,732,881.36 E 3,061,624.14
Delta = 25° 58" 01.17" (LT Delta = 46.07"
Parcel RA1 BOTTOM : 2 CUR 100 CUR 102 CUR 103 CUR 105 CUR 106 Degree = 57° 17" 44.81" Degree = 44.03"
CUR 107 CUR 108 CUR 109 CUR 110 CUR 111 CUR 13 Tangent = 23.06 Tangent = 18. 46
CUR 114 CUR 115 CUR 116 CUR 117 CUR 118 CUR 120 Length = 45, 32 Length = 29. 81
CUR 121 2 Radius = 100. 00 Radius = 20.00
External = 2.62 External = 7.22
Total parent tract area = 78,043.21 sq ft = 1.79 ac Long Chord = 44,93 Long Chord = 27.13
Total taken area = 0.00 sq ft = 0.00 ac Mid. Ord. = 2.56 Mid. Ord. = 5.30
Remaining area = 78,043.21 sq ft = 1.79 ac P.C. Station 4+85.78 N 1,733,278.48 E 3,061,293.24 P.C. Station 10+38.78 N 1,732,899.41 E 3,061,628.03
P.T. Station 5+31.10 N 1,733,238.74 E 3,061,314. 21 P.T. Station 10+68.59 N 1,732,883.80 E 3,061,605, 84
Description of parcel: RA1 BOTTOM C.C. N 1,733,304.08 E 3,061, 389. 91 C.C. N 1,732,903.62 E 3,061,608. 48
Back =S 14° 49' 43.48" E Back =S 12° 10" 16.45" W
Beginning parent tract description Ahead = S 40° 47 44.65" E Ahead = N 82° 24" 57.48" W
ss=======z======ssssssssssSsSsSsSsSsSsssSsSsssssssSs=s:3ssssssssssssssssssssss=s==ss==sz=s3s:33 Chord Bear = S 27° 48' 44.06" E Chord Bear =S 54° 52° 39.49" W

INCOTTER_MINE_ALIGN_DATA-2.dgn
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Point 2 N 1,733,441.81 E 3,060,973.73 Sta 0+00. 00 Course from PT 104 to PC 105 S 40° 47" 44.65" E Dist 38.40 Course from PT 109 to PC 110 N 82° 24° 57.48" W Dist 93.66
Course from 2 to PC 100 N 19° 48" 30.44" W Dist 61.17 Curve Data Curve Data
Fmmmm e e e m * Kmmmmm e - o *
Curve Data Curve 105 Curve 110
Fommom-o-o- * P. 1. Station 5+87.89 N 1,733,195.75 E 3,061,351, 31 P. 1. Station 11+71.63 N 1,732,897.40 E 3,061,503.70
Curve 100 Delta = 10° 30° 29.28" (LT) Delta = 50° 13" 34.04" (RT)
P.I. Station 0+65.56 N 1,733,503.49 E 3,060, 951.51 Degree = 28° 38' 52.40" Degree = 286° 28°' 44.03"
Delta = 131° 03" 34.62" (RT) Tangent = 18.39 Tangent = 9.37
Degree = 2864° 47 20.31" Length = 36.68 Length = 17.53
Tangent = 4. 39 Radius = 200. 00 Radius = 20.00
Length = 4.57 External = 0. 84 External = 2.09
Radius = 2.00 Long Chord = 36.63 Long Chord = 16.98
External = 2.83 Mid. Ord. = 0.84 Mid. Ord. = 1.89
Long Chord = 3.64 P.C. Station 5+69.50 N 1,733,209.67 E 3,061, 339.29 P.C. Station 11+62.25 N 1,732,896.16 E 3,061,513.00
Mid. Ord. = 1.17 P.T. Station 6+06.18 N 1,733,184.25 E 3,061, 365. 66 P.T. Station 11+79.79 N 1,732,905.33 E 3,061,498, 71
P.C. Station 0+61.17 N 1,733,499.36 E 3,060, 953.00 C.C. N 1,733,340.35 E 3,061, 490. 70 C.C. N 1,732,915.99 E 3,061,515.64
P.T. Station 0+65.74 N 1,733,501.90 E 3,060, 955.61 Back =S 40° 47" 44.65" E Back = N 57.48" W
C.C. N 1,733,500.04 E 3,060, 954. 88 Ahead =S 51° 18" 13.93" E Ahead = N 32° 11° 23.44" W
Back = N 19° 48" 30.44" W Chord Bear = S 46° 02' 59.29" E Chord Bear = N 57° 18" 10.46" W
Ahead =S 68° 44° 55.82" E
Chord Bear = N 45° 43" 16.87" E Course from PT 105 to PC 106 S 51° 18° 13.93" E Dist 94.76 Course from PT 110 to PC 111 N 32° 11’ 23.44" W Dist 42.16
Course from PT 100 to PC 101 S 68° 44" 55.82" E Dist 184.27 Curve Data
Fmmmmmmm -~ *
Curve Data Curve 106
e * P.T. Station 7+07.13 N 1,733,121.14 E 3,061, 444. 45
Curve 101 Delta = 3° 32" 49.34" (RT)
P.I. Station 2+59.83 N 1,733,431.55 E 3,061, 136.50 Degree = 28° 38" 52.40"
Delta = 11° 13" 14.46" (RT) Tangent = 6.19
Degree = 57° 17" 44.81" Length = 12.38
Tangent = 9.82 Radius = 200. 00
Length = 19.58 External = 0.10
Radius = 100. 00 Long Chord = 12.38
External = 0.48 Mid. Ord. = 0.10
Long Chord = 19.55 P.C. Station 7+00.94 N 1,733,125.01 E 3,061,439.62
Mid. Ord. = 0.48 P.T. Station 7+#13.32 N 1,733,116.97 E 3,061,449.04
P.C. Station 2+50.01 N 1,733,435.11 E 3,061,127.35 C.C. N 1,732,968.91 E 3,061,314.58
P.T. Station 2+69.59 N 1,733,426.28 E 3,061,144.79 Back =S 51° 18" 13.93" E
C.C. N 1,733,341.91 E 3,061,091.10 Ahead = S 47° 45' 24.59" E
Back = S 68° 44' 55.82" E Chord Bear =S 49° 31" 49.26" E
Ahead =S 57° 31" 41.36" E
Chord Bear =S 63° 08' 18.59" E Course from PT 106 to PC 107 S 47° 45" 24.59" E Dist 67.61
Course from PT 101 to PC 102 S 57° 31° 41.36" E Dist 110.01 Curve Data
Fmmmmm e m - m - *
Curve Data Curve 107
Hommmmmmm e * P.I. Station 8+09.25 N 1,733,052.48 E 3,061,520.05
Curve 102 Delta = 16° 06" 59.06" (LT)
P.1. Station 3+90.15 N 1,733,361.55 E 3,061,246.50 Degree = 28° 38" 52.40"
Delta = 23° 50" 35.73" (RT) Tangent = 28.32
Degree = 114° 35" 29.61" Length = 56.26
Tangent = 10. 56 Radius = 200. 00
Length = 20. 81 External = 1.99
Radius = 50. 00 Long Chord = 56.07
External = 1.10 Mid. Ord. = 1.97
Long Chord = 20.66 P.C. Station 7+80.93 N 1,733,071.52 E 3,061, 499.09
Mid. Ord. = 1.08 P.T. Station 8+37.19 N 1,733,040.02 E 3,061, 545. 48
P.C. Station 3+79.60 N 1,733,367.22 E 3,061,237.59 C.cC. N 1,733,219.58 E 3,061,633.55 TBPE FIRM NO. F-366
P.T. Station 4+00.40 N 1,733,352.77 E 3,061,252.36 Back = S 47° 45" 24.59" E
c.cC. N 1,733,325.04 E 3,061,210.75 Ahead =S 63° 52° 23.65" E 8918 TESORO DRIVE
Back =S 57° 31' 41.36" E Chord Bear = S 55° 48' 54.12" E SAN ANTONIO, TEXAS 78217
Ahead =S 33° 41° 05.63" E
Chord Bear = S 45° 36' 23.49" E Course from PT 107 to PC 108 S 63° 52' 23.65" E Dist 98.06
Course from PT 102 to PC 103 S 33° 41" 05.63" E Dist 46.86 Curve Data
[ *
Curve Data Curve 108
¥oommmmmmme * P.1. Station N 1,732,989.95 E 3,061,647.56
Curve 103 Delta = 76° (RT)
P.1. Station 4+63.87 N 1,733,299.95 E 3,061,287.56 Degree = 286° na mﬁ
Delta = 18° 51" 22.15" (RT) Tangent =
Degree = 57° 17" 44.81" Length =
ngent = . i =
lengin' - 35051 External - SCHWARTZWALDER MINE
Radius - 100. 00 Long Chord = REMEDIATION CUT AND FILL PROJECT
External = 1.37 Mid. Ord. =
Long Chord = 32.76 P.C. Station N 1,732,996.83 E 3,061,633.52
Mid. Ord. = 1.35 P.T. Station N 1,732,974.66 E 3,061,644.26
P.C. Station 4+47.27 N 1,733,313.77 E 3,061,278.35 C.C. N 1,732,978.88 E 3,061,624. 71
P.T. Station 4+80.18 N 1,733,283.90 E 3,061,291.81 Back =S 63 52 xmgm0—>n—-—oz >mm> *A
C.C. N 1,733,258.31 E 3,061,195.14 Ahead =S 12° 10
Back S5 33 a1 os.e3n e Chord Bear = S 25° 51 03.60" E BOTTOM BOUNDARY
head = S 14° 49' 43,48"
Chord Bear = S 24° 15' 24.55" E Course from PT 108 to PC 109 S 12° 10’ 16.45" W Dist 76.98 ALIGNMENT DATA

Course from PT 103 to PC 104 S 14° 49" 43.48" E Dist 5.60

(SHEET 1 OF 2)

N.T.S.

PROJECT NO.: 160236.000.2 DATE: 2/23/2017
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Curve 111

P.I. Station

Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT

Curve 112
P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.7. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT

Curve 113
P.I. Station
Delta =
Degree =
Tangent =
Length
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT

Curve 114

32° 11 23.44"
19° 19" 04. 35
25° 45" 13.90" W

19° 19" 0
69° 00' 24.41" W
44° 09 44.38" W

12+44.50

12° 52 19.09"
28° 38' 52.40"
22.56

44.93

200. 00

1.27

12+21.94
12+66.88

fo PC 112 N 19°

13+37.27

49° 41 20.06"
114° 35" 29.61"

112 to PC 113 N 69°

13+78.05

33° 23" 22.99"
114° 35" 29.61"

15.00
29.14
50.00
2.20
28.73
2.1
13+63.05
13+92.19

69° 00’ 24.41" W
35° 37" 01.42" W
52° 18" 42.91" W

113 to PC 114 N 35°

zzZzz

zzz=z

zzz

N 1,732,960.10 E

1,732,941.01
1,732,981.39
1,733,047.55

mmm

19" 04.35" W Dist 47.24

Curve Dato

N 1,733,047.82 E

1,733,025.97
1,733,056.11
1,733,009. 43

mmm

00" 24.41" W Dist 5.58

Curve Data
““““““““ *

N 1,733,063.48 E

1,733,058, 11
1,733,075.67
1,733,104.79

mmm

37" 01.42" W Dist 94.92

Curve Data

3,061,464.23

3,061,476.25
3,061, 456. 77
3,061, 645.51

3,061,433.48

3,061,441.14
3,061,411.87
3,061, 393.96

3,061, 392.66

3,061, 406. 66
3,061, 383.93
3,061,424.58

Curve 117
P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT

Curve 118

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station

Back =
Ahead =
Chord Bear =

Course from PT

Curve 119
P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External *
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT

Curve 120

68° 12' 48.88
81° 07" 34.76
83° 32" 37.06" W

81° 07
57° 59
78° 26

16+60. 86

15° 47° 01.40"
114° 35" 29.61"
6.93

13.77

50. 00

0.48

13.73

0.47

16+53. 92
16+67. 70

52° 25" 47.48" W
68° 12° 48.88" W
60° 19° 18.18" W

117 to PC 118 N 68°

17+02. 42

30° 39° 36.36"
114° 35" 29.61"
13.71

26.76

50. 00

1.84

26.44

1.78

16+88. 71
17+15.47

w

118 to PC 119 S 81°

17+64. 39
40° 52° 47.28"
286° 28" 44.03"

119 o PC 120 N 57°

Curve Data

N 1,733,281.61

zZZZ

12" 48.88" W Dist 21.01

Curve Data
|||||||||| *

N 1,733,297.07

zZzZz

07 34.76" W Dist 41.47

Curve Data

z2Zz

59° 37.96" W Dist 79.63

Curve Data
|||||||||| *

1,733,277. 38
1,733,284.18
1,733,237.75

1,733,291.98
1,733,294.95
1,733,245.55

1,733,288.56
1,733,291. 36
1,733,308. 32

mmm

E

mmm

E

mmm

3,061,214.26

3,061,219.75
3,061,207.82
3,061, 189. 26

3,061,175.58

3,061,188, 31
3,061,162.04
3,061,169. 75
3,061,113, 71
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S

P.I. Station 14+96.68 N 1,733,160.61 E 3,061, 323.08 P.I. Station 18+58.09 N 1,733,337.41 E 3,061,033, 70
Delta = 5° 28° 37.06" (LT) Delta = 16° 31° 34.70" (RT)
Degree = 28° 38’ 52.40" Degree = 114° 35" 29.61"
Tangent = 9.57 Tangent = 7.26
Length = 19.12 Length = 14,42
Radius = 200. 00 Radius = 50. 00
External = 0.23 External = 0.52
Long Chord = 19. 11 Long Chord = 14. 37
Mid. Ord. = 0.23 Mid. Ord. S 0.52
P.C. Station 14+87.11 N 1,733,152.84 E 3,061, 328.65 P.C. Station 18+50.83 N 1,733,333.56 E 3,061,039. 86
P.T. Station 15+06.23 N 1,733,167.82 E 3,061,316.79 P.T. Station 18+65.25 N 1,733,342.85 E 3,061,028.90
c.C. N 1,733,036.36 E 3,061, 166.07 c.C. N 1,733,375.96 E 3,061, 066. 36 TBPE FIRM NO. F-366
Back = 35° 37 01.42" W Back = 57° 59' 37.96" W
Ahead = 41° 05' 38.48" W Ahead = 41° 28" 03.26" W 8918 TESORO DRIVE
Chord Bear = 38° 217 19.95" W Chord Bear = 49° 43’ 50.61" W SAN ANTONIO, TEXAS 78217
Course from PT 114 to PC 115 N 41° 05’ 38.48" W Dist 29.34 Course from PT 120 to PC 121 N 41° 28° 03.26" W Dist 40.19
Curve Data Curve Data
|||||||||| * e - -
Curve 115 Curve 121
P.I. Station 15+50.91 N 1,733,201.49 E 3,061,287.43 P.I. Station 19+15.01 N 1,733,380.13 E 3,060, 995. 95
Delta = 8° 46° 07.84" Delta = 21° 39" 32.83" (RT)
Degree = 28° 38 Degree = 114° 35" 29.61" na mﬁ
Tangent = Tangent = 9.56
Length = Length = 18.90
Exvernal - External - °5.90 SCHWARTZWALDER MINE
Long Chord = Long Chord = 18.79 REMEDIATION CUT AND FILL PROJECT
Mid. Ord. = Mid. Ord. = 0. 89
P.C. Station N 1,733,189.94 E 3,061,297.51 P.C. Station 19+05.44 N 1,733,372.97 E 3,061,002.28
P.T. Station 15+66.18 N 1,733,214.45 E 3,061,279.23 P.T. Station 19424.34 N 1,733,389.13 E 3,060, 992. 71
c.C. N 1,733,321.40 E 3,061,448.23 c.C. N 1,733,406.08 E 3,061,039.75
Back = M_N 05’ 38.48" W Back = 41° 28" 03.26" W mm_smo_>._-_oz >mm> #‘_
Ahead = ° 19’ W Ahead = 19° 48 30.44" W
Chord Bear = N 36° 42' 34.56" W Chord Bear = N 30° 38" 16.85" W BOTTOM BOUNDARY
Course from PT 115 +o PC 116 N 32° 19’ 30.64" W Dist 30.75 Course from PT to 2 N 19° 48" 30.44" W Dist 55.99 ALIGNMENT DATA
mmmmm.@mwmx Point 2 N 1,733,441.81 E 3,060,973.73 Sta 19+80. 34 Am—._mm._. N o_u Nv
Curve 116 End of parcel RA1_BOTTOM description
P.I. Station 16+05.79 N 1,733,247.92 E 3,061, 258.05
Delta = 20° 06’ 16.84" (LT)
Degree = 114° 35" 29.61"
Tangent = 8.86
Length = 17.54
Radius = 50. 00
External = 0.78
Long Chord = 17.45 N.T.S.
Mid. Ord. = 0.77
P.C. Station 15+96.93 N 1,733,240.43 E 3,061,262.79
P.T. Station 16+14.47 N 1,733,253.33 E 3,061,251.02
c.C. . N 1,733,213.70 E 3,061,220.54
ack = N ° 1 .64" W
mjmoa =N mm, mw wm.mm,, W PROJECT NO.: 160236.000.2 DATE: 2/23/2017
Chord Bear = N 42° 22° 39.06" W
Course from PT 116 to PC 117 N 52° 25° 47.48" W Dist 39.45 DRAWN BY: DSGN BY: CHKD BY: sHTNnO: 7
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\P | ans\C

ings

REMEDIATION AREA #2 TOP BOUNDARY

Curve Data

|||||||||| * F
1 DESCRIBE PARCEL RA2_TOP Curve 54 Curve 60
BRI Station 8+32.19 N 1,732,330.78 3,062,529, 39 [2aiio Station 13+72.89 N 1,732,508.05 3,062,189.25
Delta = 12° 28° 56.29" (RT) Delta = 16° 13" 36.83" (LT)
Parcel RA2_TOP 3 CUR 50 CUR 51 CUR 52 CUR 53 CUR 54 CUR 55 CUR 56 CUR 57 CUR 58 Degree = 28° 38’ 52.40" Degree = 57° 17" 44.81"
CUR 59 CUR 60 CUR 6! CUR 62 CUR 63 CUR 64 CUR 65 Tangent = 21.87 Tangent = 14. 26
Length = 43.57 Length = 28.32
Total parent tract area = 76,034.52 sq ft = 1.75 ac Radius = 200. 00 Radius = 100. 00
Total taken area = 0.00 sq ft = 0.00 ac External = 1.19 External = 1.01
Remaining area = 76,034.52 sq ft = 1.75 ac Chord = 43,49 Long Chord = 28.23
Ord. = 1.19 Mid. Ord. = 1.00
Description of parcel: RA2_TOP Station 8+10,32 N 1,732,344.94 E 3,062,512. 71 P.C. Station 13+58.64 N 1,732,498.02 E 3,062,199.38
Station 8+53.89 N 1,732,313.36 E 3,062, 542. 61 P.T. Station 13+86.96 N 1,732,514.86 E 3,062,176.73
Beginning parent tract description N 1,732,192.45 E 3,062, 383. 30 (55(cs N 1,732,426.99 E 3,062, 128.99
ZZZ=Z=ZS33SS3SSZZ3S3SIZSSSSSSSSSSSSZSSSSISISSISSSSSSSS=3S=SS=SSSS=SSSZSZZITTTITT=Z=STT=SS=S= = 49° 40’ 45.32" E Back = N 45° 15 31.12" W
Ahead = 37° 11" 49.03" E Ahead = N 61° 29" 07.96" W
Point 3 N 1,732,881.84 E 3,061,923.67 Sta 0+00. 00 Chord Bear = 43° 26° 17.18" E Chord Bear = N 53° 22° 19.54" W

Course from 3 to PC 50 N 83° 36

44.30" E Dist 16.92

Curve Data

Course from PT 54 to PC 55 S 37°

49.03" E Dist 29.10

Curve Data

Course from PT 60 to PC 61 N 61° 29' 07.96" W Dist 52.84

Curve Data

P Sootooosos Y =g *
Curve 50 Curve 55 Curve 61
[Folio Station 0+42.56 N 1,732,886.58 3,061, 965.96 BRI Station 8+98.81 N 1,732,277.58 3,062,569. 77 ReRits Station 14+50.49 N 1,732,545.19 3,062, 120.90
Delta & 54° 18’ 08.02" (RT) Delta = 76° 41° 25.16" (RT) Delta = 24° 09’ 22.04" (RT)
Degree = 114° 35" 29.61" Degree = 286° 28° 44.03" Degree = 114° 35" 29.61"
Tangent = 25.64 Tangent = 15.82 Tangent = 10.70
Length = 47. 39 Length = 26.77 Length = 21.08
Radius = 50.00 Radius = 20. 00 Radius = 50.00
External s 6.19 External & 5.50 External = RIS
Long Chord = 45,63 Long Chord = 24,82 Long Chord = 20.92
Mid. Ord. = 5.51 Mid. Ord. = 4. 31 Mid. Ord. = 1.11
P.C. Station 0+16.92 N 1,732,883.73 E 3,061,940. 48 P.C. Station 8+82.99 N 1,732,290.18 E 3,062,560. 21 P.C. Station 14+39.79 N 1,732,540.08 E 3,062, 130. 30
(ol Station 0+64.30 N 1,732,867.55 E 3,061,983.15 eyl Station 9+09.76 N 1,732,265.37 E 3,062,559. 71 RN Station 14+60.87 N 1,732,553.70 E 3,062,114. 41
(£5(65 N 1,732,834.04 E 3,061,946.04 (55(S5 N 1,732,278.09 E 3,062, 544. 27 CAEE N 1,732,584.02 E 3,062,154.17
Back = 36 44.30" E Back = 37° 11’ 49.03" E Back =N 61° 29" 07.96" W
Ahead = 05" 07.69" E Ahead = 39° 29 36.13" W Ahead =N 37° 19" 45.91" W
Chord Bear = 14" 11.69" E Chord Bear = 1° 08" 53.55" W Chord Bear = N 49° 24' 26.94" W
Course from PT 50 to PC 51 S 42° 07.69" E Dist 123.26 Course from PT 55 to PC 56 S 39° 36.13" W Dist 4.46 Course from PT 61 to PC 62 N 37° 19’ 45.91" W Dist 116.84
Curve Data Curve Data
¥mmmmmomm oo 5 Y s st *
Curve 51 Curve 56
[Folic Station 1+99.95 N 1,732,766.88 3,062,074.07 BRI Station 9+34.61 N 1,732,246.19 3,062,543. 90
Delta = 7° 05" 12.47" (RT) Delta £ 91° 06’ 48.85" (RT)
Degree = 28° 38° 52.40" Degree = 286° 28" 44.03"
Tangent = 12.38 Tangent = 20. 39
Length = 24.74 Length = 31.80
Radius = 200. 00 Radius = 20.00
External = 0. 38 External = 8.56
Long Chord = 24.72 Long Chord = 28.56
Mid. Ord. = 0. 38 Mid. Ord. = 6.00
P.C. Station 1+87.56 N 1,732,776.07 E 3,062,065.76 P.C. Station 9+14.22 N 1,732,261.93 E 3,062, 556.87
ReRIE Station 2+12.30 N 1,732,756.74 E 3,062,081.17 (%o 1o Station 9+46.02 N 1,732,259.46 E 3,062,528. 42
CrYCE N 1,732,642.02 E 3,061,917.34 G N 1,732,274.65 E 3,062,541, 44
Back = - 05" 07.69" E Back = 39° 29 36.13" W
Ahead = 59’ 55.22" E Ahead = 49° 23" 35.02" W
Chord Bear = 32" 31.45" E Chord Bear = 85° 03’ 00.55" W
Course from PT 51 PC 52 S 34° 55.22" E Dist 41.06 Course from PT 56 to PC 57 N 49° 35.02" W Dist 166.21
Curve Data Curve Data
P 2 *
Curve 52 Curve 57
ReRts Station 2+71.88 N 1,732,707.93 3,062,115.34 [Folio Station 11+423.79 N 1,732,375.17 3,062, 393. 46
Delta = 10° 35° 00.51" (LT Delta = 6° 37° 07.52" (LT
Degree = 28° 38" 52.40" Degree = 28° 38" 52,40"
Tangent = Tangent = 11.56
Length = Length = 23.10
Radius = Radius = 200. 00
External = External = 0.33
Long Chord = Long Chord = 23.09
Mid. Ord. = Mid. Ord. = 0.33
P.C. Station N 1,732,723.10 E 3,062,104.72 P.C. Station 11+12.23 N 1,732,367.64 E 3,062,402. 24
P.T. Station N 1,732,694.96 E 3,062,128.57 P.T. Station 11+35.33 N 1,732,381.63 E 3,062, 383.87
(Gates N 1,732,837.81 E 3,062, 268.55 (5550 N 1,732,215.80 E 3,062,272.06 TBPE FIRM NO. F-366
Back = 59 Back = 49° 23" 35.02" W
Ahead = 34 Ahead = 56° 00' 42.54" W 8918 TESORO_DRIVE
Chord Bear = 17 Chord Bear = 52° 42' 08.78" W SAN ANTONIO, TEXAS 78217
Course from PT 52 to PC 53 S 45° 55.73" E Dist 238.36 Course from PT 57 to PC 58 N 56° 42.54" W Dist 52.52
Curve Data Curve Data
S P 2 s *
Curve 53 Curve 58
P.I. Station 5+46.54 N 1,732,515.62 3,062,311.59 P.1. Station 12+01.10 N 1,732,418. 40 3,062, 329. 33
Delta = 4° 05 Delta = 29° 417 40.63" (LT)
Degree = 1e 27 Degree = 114° 35" 29.61" QQ mﬁ
Tangent = Tangent = 13.25
Length = Length = 25. 91
Radius = Radius = 50. 00
External = External = 1.73 MO_-_<<>W._-N<<>_IUM—N g_zm
P e Long Chord - 25. 62 REMEDIATION CUT AND FILL PROJECT
id. 5 = id. Ord. = .
P.C. Station 5+28.66 N 1,732,528.14 E 3,062,298.82 P.C. Station 11+87.85 N 1,732,410.99 E 3,062, 340. 32
P.T. Station 5+64.41 N f:m.moa.ow m 3,062, 325.23 P.T. Station 12+13.76 N 1,732,419.39 E 3,062,316.12
CHCE N 1,732,885.2 3,062,648. 76 CHCE N 1,732,369.54 E 3,062,312.37
wonx =S hwu um SRS eI Back = N 56° 00' 42.54" w wmgm0_>.—-—oz >xm> #N
head =S 49° 4 45.32" E Ahead = N 85° 42' 23.17" W
Chord Bear = S 47° 37' 50.53" E Chord Bear = N 70° 51° 32.85" W TOP BOUNDARY

Course from PT 53 to PC 54 S 49° 40’ 45.32" E Dist 245.90 Course from PT 58 to PC 59 N 85° 42’ 23.17" W Dist 3.74

ALIGNMENT DATA
(SHEET 1 OF 2)

Curve Data
R *

Curve 59
P.I. Station

12+54. 34

N 1,732,422.43

3,062,275.65

\Projects\Cotter\160236 Schwartzwalder Mine CutFil|-SW3P\00OO\Draw

2/23/2017

S

Delta 40° 26° 52.04" (RT)
Degree = 57° 17" 44.81"
Tangent = 36.84
Length = 70.59
Radius = 100. 00
External = 6.57
Long Chord = 69. 14 N.T.S.
Mid. Ord. L3 6.17
P.C. Station 12+17.50 N 1,732,419.67 E 3,062,312.39
P.T. Station 12+88.10 N 1,732,448.36 E 3,062, 249. 48
CHES - N 1,732,512.39 E 3,062,319.87
= ° 4 ST
WMMMQ = U ww.n .,M ww 12" & . PROJECT NO.: 160236.000.2 DATE: 2/23/2017
Chord Bear = N 65° 28' 57.15" W
Course from PT 59 to PC 60 N 45° 15" 31.12" W Dist 70.54 DRAWN BY: DSGN BY: CHKD BY: SHT NO.: m
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Curve 62

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =

Ahead =
Chord Bear =

6°
28°

37° 19
34° 01

Course from PT 62 to PC

Curve 63

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

30° 42
54° 56
42° 49

Course from PT 63 to PC

Curve 64

P.I. Station
Delta =
Degree =
Tangen+t =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

4
28°

54° 56
57° 09

Course from PT 64 to PC

Curve 65

P.1. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

540
114°

59° 23
4° 42
32° 02

Course from PT 65 to PC

Curve 66

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT 66 to

Point 3

End of parcel

4° 42
83° 36
39° 27

N

66 N 4°

3N

15+89. 27
46. 33"
52.40"

11.55

16+00. 80

45.91" W
59.58" W
22.75" W

63 N 30°

16+54.84

16+33. 39
16+75.66

59.58" W

02.69" W

31.13" W

64 N 54°

17+28.59
05.27"
52.40"

65 N 59°

18+06. 71
54.10"
29.61"

25.85
47.72
50.00
6.29
45,93
5.59

17+80. 86

18+28.58

18+83.93

44.30" E
15.22" E
83° 36

1,732,881.84 E
RA2_TOP description

zzZzz=z

z2zZZ

zZzZz

42

Curve Data

1,732,646.60
1,732,665.72
1,732,767.88

59.58" W Dist 32.59

Curve Data
|||||||||| *

N 1,732,712.19

1,732,693.75
1,732,724.52
1,732,642.67

02.69" W Dist 45.16

Curve Data

N 1,732,754.93

1,732, 750. 46
1,732, 758.88
1,732,586. 76

07.95" W Dist 44.51

Curve Data
.......... *

N 1,732,794.72

1,732,781.55

N
N 1,732,820.48
N

1,732,824.58

13.85" W Dist 16.50

Curve Data

1,732,836.93
1,732,879.96
1,732,840.2

44.30" E Dist 16.92

mmm

mmm

mmm

mmm

mmm

3,061,923.67 Sta

3,062, 036.55

3,062, 043.56
3,062, 030.65
3,062, 202.59

3,062, 003.04

3,062,014.00
3,061, 985.48
3,061,928.03

3,061,942.16

3,061,948.52
3,061, 935.47
3,061,833.62

3,061,874.92

3,061,897.17
3,061,872.80
3,061,922.63

3,061, 868.26

3,061,871.44
3,061, 906. 86
3,061,911.31

19+23.66

TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217

coltter

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT
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TOP BOUNDARY
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\Projects\Cotter\160236 Schwartzwalder Mine CutFil|-SW3P\00O\Drawings\Plans\C

2/23/2017

S

REMEDIATION AREA #2 BOTTOM BOUNDARY

1 DESCRIBE PARCEL RA2_BOTTOM

Parcel RA2_BOTTOM : 4 CUR 500 CUR 501 CUR 502 CUR 503 CUR 504 CUR 505 CUR 506
CUR 507 CUR 508 CUR 509 CUR 510 CUR 511 CUR 512 CUR 513
CUR 514 CUR 515 CUR 516 CUR 517 CUR 518 CUR 519 4

Total parent tract area = 21,163.64 sq ft = 0.49 ac
Total taken area = 0.00 sqg ft = 0.00 ac
Remaining area = 21,163.64 sq ft = 0.49 ac

Description of parcel: RA2_BOTTOM

Beginning parent tract description

Point 4 N 1,732,828.80 E

Course from 4 to PC 500 N 22° 29' 30.91" W Dist 10.50

3,061,905.72 Sta 0+00. 00

Curve Data

R *
Curve 500
P.I. Station 0+18.08 N 1,732,845.51 E 3,061,898.80
Delta = 74° 19" S7.77" (RT)
Degree = 572° 57° 28.06"
Tangent = 7.58
Length = 12.97
Radius = 10. 00
External = 2.55
Long Chord = 12.08
Mid. Ord. = 2.03
P.C. Station 0+10.50 N 1,732,838.50 E 3,061,901.70
P.T. Station 0+23.48 N 1,732,850.19 E 3,061,904. 76
C.C. N 1,732,842.33 E 3,061,910.94
Back = 22° 29" 30.91" W

Z
>jmoa an)umONm.mm=m
Chord Bear = N 14° 40' 27.98" E

Course from PT 500 to PC 501 N 51° 50’ 26.86" E Dist 4.04

Curve Data

R *
Curve 501
P.I. Station 0+36.23 N 1,732,858.07 E 3,061,914.79
Delta = 82° 06° 34.18" (RT)
Degree = 572° 57’ 28.06"
Tangent = 8. 71
Length = 14.33
Radius = 10. 00
External = 3.26
Long Chord = 13.14
Mid. Ord. = 2.46
P.C. Station 0+27.52 N 1,732,852.69 E 3,061,907.94
P.T. Station 0+41.85 N 1,732,852.02 E 3,061,921.06
C.C. N 1,.732,844.82 E 3,061,914.12
Back = N 51° 50’ 26.86" E
Ahead = S 46° 02’ 58.95" E

Chord Bear =S 87° 06’ 16.05" E
Course from PT 501 to PC 502 S 46° 02° 58.95" E Dist 23.73

Curve Data

Fmmmmmmm - *
Curve 502
P.I. Station 0+81.83 N 1,732,824.27 E 3,061,949.85
Delta = 18° 28° 05.02" (LT
Degree = 57° 17" 44.81"
Tangent = 16. 26
Length = 32.23
Radius = 100. 00
External = 1.31
Long Chord = 32.09
Mid. Ord. = 1.30
P.C. Station 0+65.58 N 1,732,835.56 E 3,061,938.14
P.T. Station 0+97.81 N 1,732,817.28 E 3,061,964.52
c.C. N 1,732,907.55 E 3,062,007.54
Back = S 46° 02 58.95" E
Ahead =S 64° 31" 03.98" E
Chord Bear =S 55° 17' 01.47" E

Course from PT 502 to PC 503 S 64° 31 03.98" E Dist 12.30

Curve Data

¥ommma oo *
Curve 503

P.I. Station 1+26.26 N 1,732,805.04 E 3,061, 990. 21
Delta = 18° 20" 58.15" (RT)

Degree = 57° 17" 44.81"

Tangent = 16.15

Length = 32.03

Radius = 100. 00

External = 1.30

Long Chord = 31.89

Mid. Ord. = 1.28

P.C. Station 1+10.11 N 1,732,811.98 E 3,061,975.63
P.T. Station 1+42.14 N 1,732,793.85 E 3,062,001.86
c.C. N 1,732,721.71 E 3,061,932.60
Back =S 64° 31" 03.98" E

Ahead = S 46° 10' 05.82" E

Chord Bear =S 55° 20' 34.90" E

Course from PT 503 to PC 504 S 46° 10 05.82" E Dist 47.46

Curve 504

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station

Ahead =
Chord Bear =

1+96.54

3° 58" 21.52"
28° 38" 52.40"
6.94

13.87

200. 00

0.12

13.86

0.12

1+89. 60
2+03.47

46° 10° 05.82" E
42° 11" 44.30" E
44° 10" 55.06" E

Course from PT 504 to PC 505 S 42°

Curve 505
P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius o
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

3+68. 34

42° 11° 44.30" E
48° 26° 48.26" E
45° 19" 16.28" E

Course from PT 505 to PC 506 S 48°

Curve 506

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Chord =
Ord. =
Station
Station

Ahead =
Chord Bear =

%l

5+54.05
1° 54" 28.30"
5° 43" 46.48"

5+37. 40
5+70.70

48° 26° 48.26" E
50° 21" 16.56" E
49° 24" 02.41" E

Course from PT 506 to PC 507 S 50°

Curve 507
P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead
Chord Bear =

6+91.11

2° 02' 04.66"
5° 43° 46,48"
17.76

35.51
1,000. 00

0.16

35.51

0.16

6+73.35
7+08. 86

50° 21" 16.56" E
48° 19° 1
49° 20" 14.23" E

©
<
m

Course from PT 507 to PC 508 S 48°

Curve 508
P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

8+30.59

5° 06’ 54.24"
28° 38" 52.40"
8.93

17.85

200. 00

0. 20

17.85

0.20

8+21.66
8+39.52

48° 19" 11.90" E
43° 12" 17.66" E
45° 45" 44,78" E

Course from PT 508 to PC 509 S 43°

Curve 509

P.I. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station

Chord Bear =

9+36.06

173° 417 25.52"
2291° 49" 52.25"

45. 36
7.58
2.50

42.93
4.99
2.36

8+90. 71
8+98.29

43° 12' 17.66" E
49° 30' 52.14" W
43° 38° 25.10" W

Course from PT 509 to PC 510 N 49°

zZzzZ

zzz

zZzZzZ

zzz

zzz

17.66"

zZ2ZZ

Curve Data
\\\\\\ *

1,732,756.18

1,732,760.98
1,732,751.04
1,732,616. 70

Curve Data
|||||||||| *

1,732,628. 89

1,732,649.12
1,732,610.78
1,732,984.95

Curve Data
wwwwww *

1,732,505.67

1,732,516, 71
1,732,495.04
1,733,265.05

Curve Data

1,732,429.55
1,732,406. 41
1,731,659.54

Curve Data
...... *

1,732, 325. 46

1,732,331.40
1,732,318.95
1,732,182.03

Curve Data

1,732,281.64
1,732,278.03
1,732,279.93

E Dist 51.19

mmm

44.30" E Dist 137.57

mmm

48.26" E Dist 141.82

£

mmm

16.56" E Dist 102.65

mmm

11.90" E Dist 112.80

£

mmm

E

mmm

52.14" W Dist 139.06

3,062,041.10

3,062,036.10
3,062,045.76
3,061,897.59

3,062, 156.50

3,062,138.16
3,062,176.93
3,062,508.59

3,062,295.52

3,062, 283.06
3,062, 308. 34
3,062, 946. 37

3,062, 401.05

3,062, 387. 38
3,062,414.32
3,061, 749. 35

3,062,505.23

3,062, 498. 56
3,062,511, 35
3,062, 365.57

3,062,577.45

3,062,546, 39
3,062,542, 95
3,062,544.57

Curve 510

P.1. Station
Delta =
Degree =
Tangent =
Length =
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station

Back =
Ahead =
Chord Beor =

10+50. 86
52.14" W
37.69" W
44,92" W

Course from PT 510 to PC 511 N 45°

Curve 511
P.I. Station
Delta =
Degree =
Tangent =
Length
Radius =
External =
Long Chord =
Mid. Ord. =
P.C. Station
P.T. Station
C.C.

Back =
Ahead =
Chord Bear =

Course from PT 511

37.69" W
49.23" W
43.46" W

to PC 512 N 58°

zZzZz

zZzZZ

49.23"

Curve Data
|||||| *

1,732,372.70

1,732,368.31
1,732,377.42
1,732,520.42

37.69" W Dist 18.68

Curve Data

1,732,406.05

1,732,390.48
1,732,417.73
1,732,247.48

mmm

W Dist 45.60

3,062, 432.04

3,062,437.18
3,062,427.21
3,062,567.04

3,062, 397.94

3,062,413.86
3,062,378.99
3,062,274.03

TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217
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SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

REMEDIATION AREA #2
BOTTOM BOUNDARY
ALIGNMENT DATA
(SHEET 1 OF 2)

N.T.S.

PROJECT NO.: 160236.000.2 DATE: 2/23/2017
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CHKD BY: stTno: 10




Curve Data

Curve Data

¥oommmmmmmm X e *
Curve 512 Curve 518
P.I. Station 11+78.14 N 1,732,451.45 E 3,062, 324.28 P.I. Station 16+93. 28 1,732,797. 48 3,061,952.25
Delta = 4° 16° 31.89" (RT) Delta = 23° 24" 09.11"
Degree = 11° 27" 32.96" Degree = 57° 17" 44.81"
Tangent = 18.66 Tangent = 20. 71
Length = 37.31 Length = 40. 85
Radius = 500. 00 Radius = 100. 00
External = 0. 35 External = 2.12
Long Chord = 37.30 Long Chord = 40. 56
Mid. Ord. = 0. 35 Mid. Ord. = 2.08
P.C. Station 11+59.48 N 1,732,441.66 E 3,062,340.17 P.C. Station 16+72.57 N 1,732,783.59 E 3,061, 967.62
P.T. Station 11+96.79 N 1,732,462.40 E 3,062,309.17 P.T. Station 17+13.41 N 1,732,804.13 E 3,061,932.64
C.C. N 1,732,867.28 E 3,062, 602.56 C.C. N 1,732,709.42 E 3,061, 900.55
Back = N 58° 20" 49.23" W Back = N 47° 52' 47.89" W
Ahead = N 54° 04" 17.34" W Ahead =N T71° 16" 57.00" W
Chord Bear = N 56° 12° 33.29" W Chord Bear = N 59° 34" 52.45" W

Course from PT 512 to PC 513 N 54° 04" 17.34" W Dist 152.20 Course from PT 518 to PC 519 N 71° 16" 57.00" W Dist 11.44

INCOTTER_MINE_ALIGN_DATA-4. dgn

CutFil|-SW3P\OOO\Drawings\Plans\Civ
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Curve Data Curve Data
R * Ko mmmmmmm - *
Curve 513 Curve 519
P. 1. Station 13+55.80 N 1,732,555.71 E 3,062, 180. 41 P.1. Station 17+33.93 1,732,810. 71 3,061,913.21
Delta = 7° 47 31.80" (LT) Delta = 48° 47" 26.10"
Degree = 57° 17" 44.81" Degree = 286° 28" 44.03"
Tangent = 6. 81 Tangent = 9.07
Length = 13.60 Length = 17.03
Radius = 100. 00 Radius = 20.00
External = 0.23 External = 1.96
Long Chord = 13.59 Long Chord = 16.52
Mid. Ord. = 0.23 Mid. Ord. = 1.79
P.C. Station 13+48.99 N 1,732,551. 71 E 3,062,185.93 P.C. Station 17+24.86 N 1,732,807.80 E 3,061,921.80
P.T. Station 13+62.59 N 1,732,558.92 E 3,062, 174.40 P.T. Station 17+41.89 N 1,732,819.09 E 3,061,909.74
C.C. N 1,732,470.74 E 3,062,127.25 C.C. N 1,732,826.74 E 3,061, 928.22
Back = N 54° 04 w Back =N 71° 16" 57.00" W
Ahead = N 61° 51 w Anhead = N 22° 29" 30.91" W
Chord Bear = N 57° 58' 03.24" W Chord Bear = N 46° 53" 13.95" W
Course from PT 513 to PC 514 N 61° 51" 49.14" W Dist 19.28 Course from PT 519 to 4 N 22° 29' 30.91" W Dist 10.50
Curve Data Point 4 N 1,732,828.80 E 3,061,905.72 Sta 17+52.39
R *
Curve 514 End of parcel RA2_BOTTOM description
P.I. Station 13+96.63 N 1,732,574.97 E 3,062, 144. 39
Delta = 32° 53° 40.62" (RT)
Degree = 114° 35" 29.61"
Tangent = 14.76
Length = 28. 71
Radius = 50.00
External = 2.13
Long Chord = 28. 31
Mid. Ord. = 2.05
P.C. Station 13+81.87 N 1,732,568.01 E 3,062, 157. 40
P.T. Station 14+10.58 N 1,732,587.89 E 3,062,137.24
c.C. N 1,732,612.10 E 3,062, 180.98
Back =N 61° 51° w .
Ahead = N 28° 58’ w
Chord Bear = N 45° 24’ w
Course from PT 514 to PC 515 N 28° 58' 08.51" W Dist 68.42
Curve Data
Rmmmmmmmm - *
Curve 515
P. I. Station 14+90.40 N 1,732,657.72 E 3,062,098.57
Delta = 13° 00" 44.05" (LT)
Degree = 57° 17" 44.81"
Tangent = 11.40
Length = 22.71
Radius = 100. 00
External = 0.65
Long Chord = 22.66
Mid. Ord. = 0.64
P.C. Station 14+79.00 N 1,732,647.75 E 3,062,104.10
P.T. Station 15+01.71 N 1,732,666.20 E 3,062, 090.95
C.C. N 1,732,599.31 E 3,062,016.61 TBPE FIRM NO. F-366
Back = N 28° 58" 08.51" W
Ahead = N 41° 58" 52.56" W 8918 TESORO DRIVE
Chord Bear = N 35° 28' 30.54" W SAN ANTONIO, TEXAS 78217
Course from PT 515 to PC 516 N 41° 58" 52.56" W Dist 74.14
Curve Data
¥mmme e mm e *
Curve 516
P.1. Station 15+89.18 N 1,732,731.22 E 3,062,032.44
Delta = 15° 117 02.35" (LT)
Degree = 57° 17" 44.81" ng m‘
Tangent = 13.33
Length = 26.50
Fofernal - 19028 SCHWARTZWALDER MINE
yomo m;m& - mw. mm REMEDIATION CUT AND FILL PROJECT
id. Ord. = .
P.C. Station 15+75.85 N 1,732,721.32 E 3,062,041. 35
P.T. Station 16+02.35 N 1,732,738.45 E 3,062,021.24
C.C. N 1,732,654.43 E 3,061,967.02
Bock <N 41° 58 52.56" W REMEDIATION AREA #2

N
Ahead = N 57° 09" 54.91" W
Chord Bear = N 49° 34' 23.74" W

BOTTOM BOUNDARY
Course from PT 516 to PC 517 N 57° 09' 54.91" W Dist 7.26 >—I—ngmz-—- U>.—->
Curve Data Am—l_mm._.. N O—u Nv

R *

Curve 517

P.1. Station 16+17.73 N 1,732,746.79 E 3,062, 008. 32
Delta = 9° 17’ 07.02" (RT)
Degree = 57° 17" 44.81"
Tangent = 8.12
Length = 16. 21
Radius = 100. 00
External = 0.33
Long Chord = 16.19 N.T.S.
Mid. Ord. = 0.33
P.C. Station 16+09.61 N 1,732,742.39 E 3,062,015.14
P.T. Station 16+25.81 N 1,732,752.24 E 3,062, 002. 30
c.C. N 1,732,826.41 E 3,062, 069. 36
K = N 57° 09 4,91" W
WMMD& = N 47° 52 wq.mw: w PROJECT NO.: 160236.000.2 DATE: 2/23/2017
Chord Bear = N 52° 31° 21.40" W
Course from PT 517 +o PC 518 N 47° 52' 47.89" W Dist 46.75 DRAWN BY: DSGN BY: CHKD BY: sHTno: 11
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PROP NORTHERN WRP CONCRETE
LINED DITCH (SEE SHEETS 23-25)

NORTHERN WASTE ROCK PILE
(SEE SHEET 21)

MATCH LINE A

TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217

cotter

SOUTHERN WASTE ROCK PILE \_PROP SOUTHERN WRP CONCRETE
(SEE SHEET 22) LINED DITCH (SEE SHEETS 26-27) SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT
PROJECT LAYOUT
SHEET 1 OF 2
NOTE:
D GOSN, L MLIMATY DI 0 T SlEg g
EXISTING SUMPS WILL REMAIN AND SHALL BE PROTECTED OR HORIZ. SCALE: 1"=200'
ADJUSTED AS NEEDED. 0 100 200
e e

SCALE IN FEET

PROJECT NO.: 160236.000.2 DATE: 2/23/2017

DRAWN BY: DSGN BY: CHKD BY: sHTNO: 12
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- &@@w,w B : i A TOP B
% REMEDIATION AREA # ; bk . 2
St ) b 3 >

410

.ﬂmoz ONE END OF THE
| APPROX. 25,000 CY

SEE SHEET 18 FOR
CROSS-SECTON]
TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217

collter

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

PROJECT LAYOUT
SHEET 2 OF 2
NOTE:
1) CONTRACTOR SHALL MAINTAIN DRAINAGE OF THE SITE AND ALL
SO A0, TOMAgS, EOSTANE S oEat e HoRGZ. SCALE et
—

SCALE IN FEET
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“REMEDIATION AREA *1.,

. 'REMEDIATION AREA #1
£{BOTTOM BOUNDARY :
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-~ NON-CONTAMINATED
. soIL :

A7

AREAY -

o
i

A

NOTE:

SLOPE EXCAVATIONS TOWARDS ONE OF THE EXIST
SUMP LOCATIONS SHOWN SO ALL RUNOFF CAN BE
TREATED DUE TO CONTAMINATION.

TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217

coltlter

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

REMEDIATION AREA #1
EXCAVATION DEPTH CONTOURS

HORIZ. SCALE: 1"=100'

0 50 100

—

SCALE IN FEET

PROJECT NO.: 160236.000.2 DATE: 2/23/2017
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NOTE:

SLOPE EXCAVATIONS TOWARDS ONE OF THE EXIST
SUMP LOCATIONS SHOWN SO ALL RUNOFF CAN BE
TREATED DUE TO CONTAMINATION.

TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217

colter

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

REMEDIATION AREA #2
|EXCAVATION DEPTH CONTOURS

HORIZ. SCALE: 1"=100'

0 50 100

et

SCALE IN FEET

PROJECT NO.: 160236.000.2 DATE: 2/23/2017
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~ TOP BOUNDARY
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.002$m>nqox MAY EXCAVATE AREA umﬂtmmz,
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APPROX. 25,000 CY. gy 3

INCOTTER_RELOCATE_AND_DEMO_PLAN. dgn
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DEMO ELEC
SUBSTATION

RELOCATE/ADJUST ¢
EXIST PIPELINE

TBPE FIRM NO. F-366

AND CONCRETE PAD}
o PR R i ! Gigeo : . 8918 TESORO DRIVE
.»ﬁ ; : Hy e A ) Sl SAN ANTONIO, TEXAS 78217

cotter

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

NOTES:

1) PIPELINES AND STRUCTURES SHOWN ARE FOR INFORMATIONAL PURPOSES ONLY AND RELOCATE AND DEMO PLAN

MAY NOT SHOW ALL PIPELINES AND STRUCTURES TO BE RELOCATED OR DEMOED.

2) THE RELOCATION AND/OR DEMOLITION OF ALL STRUCTURES AND PIPELINES WILL BE
PAID FOR UNDER "REMOVAL OF STRUCTURES AND OBSTRUCTIONS" AS A LUMP SUM.

3) ALL EXIST SUMPS SHALL REMAIN.

HORIZ. SCALE: 1"=200'
0 100 200

—

SCALE IN FEET

PROJECT NO.: 160236.000.2 DATE: 2/23/2017
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- TEMP ROAD LOACATION

|\COTTER_TEMP_ROADWAY_LAYOUT. dgn

TBPE FIRM NO. F-366

I RGN o ARt ¢ ’ f y ; 4 8918 TESORO DRIVE
POSSIBLE 2 ) \ - : RO SAN ANTONIO, TEXAS 78217
TEMP ROAD LO QD y 3

R e N

N

coller

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

NOTE: EXIST AND TEMP

1) THE LOCATION OF THE EXIST ACCESS ROAD _AND TEMP ACCESS ROADS ARE FOR INFORMATIONAL
PURPOSES ONLY. THE CONTRACTOR SHALL CONSTRUCT TEMP ACCESS ROADS, AS NEEDED, TO >oommm NO>U _I><ocn_-
EXCAVATE BOTH REMEDIATION AREAS.

2) THE CONSTRUCTION OF TEMP ACCESS ROADS WILL NOT BE PAID FOR SEPERATELY BUT ARE
SUBSIDIARY TO APPLICABLE BID ITEMS.

HORIZ. SCALE: 1"=200'
0 100 200

B e

SCALE IN FEET

PROJECT NO.: 160236.000.2 DATE: 2/23/2017
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PROP NORTHERN WRP
CONCRETE LINED DITCH
SEE SHEETS 23-25 FOR
DITCH PLAN & PROFILE

NOTES:

1.

TOTAL FILL VOLUME FOR NORTHERN WASTE
ROCK PILE IS 34,980 CY.

2. USE DITCH LOCATION AS TEMPORARY ACCESS
ROAD AND CONSTRUCT CONCRETE LINED DITCH
AFTER COMPLETION OF THE WASTE ROCK PILE
ENGINEERED CAPS.
C
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.W TBPE FIRM NO. F-366
M 6850 6850 8918 TESORO DRIVE
S SAN ANTONIO, TEXAS 78217
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= APPROX. 9,530 CY PROP_TOP OF PHASE 5 nahhm\l
- .9, . WASTE ROCK PILE APPROX. 6,840 CY.
2] 6750 6750
M wuwmmxu 5 490 CY SCHWARTZWALDER MINE
c s : ELEV-6730 REMEDIATION CUT AND FILL PROJECT
s < - ————— 7 ELEV=6720
5] 6700 PHASE 2 — T 6700
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e HORIZ. SCALE: 1"=100'| VERT. SCALE: 1"=100'
g
5 ! ol o 50 100 0 50 100
Sl ~ e g ]
2o » a n SCALE IN FEET SCALE IN FEET
~olo — o —
m.m. 15 T oS PROJECT NO.: 130565.000.2  |DATE: 2/23/2017
Lel'%
N 0 100 200 300 400 DRAWN BY: DSGN BY: CHKDBY:  [sHTNO: 21
N




NG

by
%

PROP SOUTHERN WRP

CONCRETE LINED DITCH
SEE SHEETS 26-27 FOR
DITCH PLAN & PROFILE

®

NOTE:

1. TOTAL FILL VOLUME FOR SOUTHERN WASTE
ROCK PILE IS 108,985 CY.

PROP 20-FOOT WIDE 24"
GROUTED ROCK RIP-RAP

c S ke

S| e %w.ﬁms%

K 3 SRR e e PROP SOUTHERN WASTE ROCK

S SEES PILE GRADING CONTOURS

&

=

w

=

> F

| -

o

w 4 e

[ g b

- 4

S S

ol :

(8]

@

5

[y 6900 6900

(2]

)

(=

.W TBPE FIRM NO. F-366

o

£16850 6850 8918 TESORO DRIVE

m SAN ANTONIO, TEXAS 78217

o

Z

2| 6800 S 6800

L APPROX. 8,230 CY \

= . 8, .

: prase 5 colter

£l 6750 APPROX. 23,905 CY. ELEV=6755 6750

e RS 4 8 650 Cv ELEV=6745 SCHWARTZWALDER MINE

.m PHASE 3 S ! : __ELEV=6725 REMEDIATION CUT AND FILL PROJECT

APPROX. 23, . ELEV=6705

v| 6700 OX. 23,640 CY El \/v 6700

m PHASE 2 m_|m<ummmm“ EXIST TOP OF

] APPROX. 14,905 CY. - WASTE ROCK PILE

N PHASE 1 ELEV=6665

t APPROX. 9,655 CY. SOUTHERN WASTE ROCK PILE

9| 6650 6650

g WASTE ROCK PILE

© —

g il

3

m CROSS-SFCTTON C-C HORIZ. SCALE: 1"=100'| VERT. SCALE: 1"=100'

9

+

m o © o 0 50 100 0 50 100

— e e

7m W B o _& SCALE IN FEET SCALE IN FEET
solE < e = .
ﬁ.m a  w a PROJECT NO.: 130565.000.2 DATE: 2/23/2017
Mmoo
MM Y (Y 200 300 400 500 DRAWN BY: DSGN BY: CHKDBY: |sHTNO: 22




\Projects\Cotter\160236 Schwartzwalder Mine CutFil|-SW3P\000\Drawings\Plans\C

2/23/2017

S

I\COTTER_MINE_PPO1. dgn

PISTATION

DELTA
.+ DEGREE OF CURVE
© TANGENT

PC STATION

PT STATION - 1+54.89

56'49.88" (RT)

PROP TOE-DOWN

PROP TOP
OF SLOPE

PROP NORTHERN WASTE ROCK ...
“PILE GRADING CONTOURS ‘...

PISTATION
DELTA

DEGREE OF CURVE

TANGENT
LENGTH
RADIUS
PC STATION
PT STATION

2+39.1
19° 56'08.33" (RT)
28° 38'52.40"

3

I I I I ]
[0}
©o
wn
©o

NOTES:

1. USE DITCH LOCATION AS TEMPORARY ACCESS
ROAD AND CONSTRUCT CONCRETE LINED DITCH
AFTER COMPLETION OF THE WASTE ROCK PILE
ENGINEERED CAPS.

2. SEE SHEET 28 FOR NORTHERN WRP DITCH
TYPICAL SECTION.

6700 6700
TBPE FIRM NO. F-366
6690 6690 8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217
6680 STA = 2+45.72 6680
EL = 6,674.05
—Z coltler
6670 6670
SCHWARTZWALDER MINE
EXIST GROUND PROFILE @ DITCH € REMEDIATION CUT AND FILL PROJECT
6660 — 6660 NORTHERN WRP
_— 5500 CONCRETE LINED
(922 DITCH PLAN AND PROFILE
6650 2620 SHEET 1 OF 3
STA 0430. 00 m PROP GROUND PROFILE @ DITCH €
BEGIN CONCRETE o
LINED DITCH ]
%)
N A
— — 7 (4216826 # STA = 0+70.00 HORIZ. SCALE: 1"=20' VERT. SCALE: 1"=20'
EL = 6,638.90
o © o 0 10 20 0 10 20
© - e e
N 5 B & < & 3 & = N = SCALE IN FEET SCALE IN FEET
o nlg © O <+ 0~ < o~ < 0~ N B
g b 212 213 213 Bla Sl =
a wloe © © S © © © © © ola W PROJECT NO.: 130565.000.2 DATE: 2/23/2017
0+00 1+00 2+00 DRAWN BY: DSGN BY: cHKkDBY: |sHTNno: 23




ivi|\COTTER_MINE_PPQ2. dgn

\Projects\Cotter\160236 Schwartzwalder Mine CutFil|-SW3P\000O\Drawings\P|ans\C

2/23/2017

S

* ¥ s ' NOTES:
3 »
3 § 1. USE DITCH LOCATION AS TEMPORARY ACCESS
1 ROAD AND CONSTRUCT CONCRETE LINED DITCH
= AFTER COMPLETION OF THE WASTE ROCK PILE
§ ENGINEERED CAPS. //
5 - oy 2. SEE SHEET 28 FOR NORTHERN WRP DITCH
S g TYPICAL SECTION.
7 PR
5 - 3 J
& o} ~ ¥, & ' :
&% S0 . X, T , .
0 " ‘ > v : ﬂ 3 ) 2 A - el g \A w:\:
5 - . {7 1 it s 5 e PISTATION - 4+92.03 s
#¢ FISTATION T B3O 833 RT) : | it N el . DELTA - 95°° D 39.93" (LT)
DEGREE OF CURVE = 28° 38' 52.40" . : wwmmmmqo_.. CURVE - 29'34.68
- 35.15 ; - e e
- 69.59 S g LENGTH -
- 200.00 T e : “eelrt, RADIUS -
- 2+03.96 X 4. . 'PC STATION -
- 2+73.55 > 3 " PT STATION -

AL » o 2 7 x
ﬁ £ o i
v E ¥ ¥
L e PROP TOP — !
» = OF SLOPE PROP DITCH € oL 4
\ PROP TOE-DOWN ‘—" > v
3 Lage /w.. g 43” 4, ok
AP 2 gL ol
b |...«'4|x Irm.udvp.l el ,Wl A.SI o~ J 3
TR S R ) “edgn | N
wmuwwm% Sonde g v B g ©
CEdT & e B e SR 2 - 7

STA 3+50.00 . -« Poladat o '
; PROP TOP
BEGIN TRANSITION ' - Frop ToF

3 ,., &
PROP NORTHERN WASTE ROCK -
PILE GRADING CONTOURS

6730 6730
TBPE FIRM NO. F-366
6720 6720 8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217
S
6710 6710
A e, - coltlter
6700 EXIST GROUND PROFILE ® DITCH € = 6700
— STA - 4+30.00 SCHWARTZWALDER MINE
o
EL = 6,701.26' REMEDIATION CUT AND FILL PROJECT
2690 6690 NORTHERN WRP
\_PROP GROUND PROFILE @ DITCH G CONCRETE LINED
c680 <cso|  DITCHPLAN AND PROFILE
SHEET 2 OF 3
HORIZ. SCALE: 1"=20' VERT. SCALE: 1"=20'
o © ol o 10 20 0 10 20
~ < — e ]
i b 3 R § R 8 N 8 a 5 SCALE IN FEET SCALE IN FEET
S =R ® o s o 5 8 8 Bvlo —
& ole &6 e < e e = sl = PROJECT NO.: 130565.000.2  [DATE: 2/23/2017
3+00 4+00 5+00 DRAWN BY: DSGN BY: CHKDBY: |sHTNO: 24




IN\COTTER_MINE_PPO03. dgn

PISTATION
DELTA
DEGREE OF CURVE
TANGENT
LENGTH
RADIUS

PC STATION
PT STATION

il

2 R R e T e

>

' S . R o " oF

SR rd 3 x &
4+92.03
95° 071 39.93" (LT)

S

g

NOTES:

1.

USE DITCH LOCATION AS TEMPORARY ACCESS
ROAD AND CONSTRUCT CONCRETE LINED DITCH
AFTER COMPLETION OF THE WASTE ROCK PILE
ENGINEERED CAPS.

S:\Projects\Cotter\160236 Schwartzwalder Mine CutFil|-SW3P\000\Drawings\PIlans\Ci

2/23/2017

el 2. SEE_SHEET 28 FOR NORTHERN WRP DITCH
B TYPICAL SECTION.
(o]
S
W 2
S
~ R T s g s Sl
> g 9 /K e R 7 “N\_sTa5480.00 F
g 2’ ~ y JEND TRANSITION .= 7
© PROP DITCH € STA 5+30.00 «x&,wy \_PROP TOE-DOWN "% "<, IEND CONCRETE -
~ < BEGIN TRANSITION s m/f, R » FUILINED DITCH | ;
ol % wi ", 2 Ve g e BP0 RGPV -
PROP TOP. W s QY N
MA. ., OF SLOPE®» e, R UL ,
P Lo S AN
. o WL e R PROP NORTHERN WASTE ROCK
; 3% "Ry PILE GRADING CONTOURS Fzm §
) 3 > i T 7l AR B 1
6750 6750
TBPE FIRM NO. F-366
6740 EXIST GROUND PROFILE @ DITCH € 6740 8918 TESORO DAIVE
O SAN ANTONIO, TEXAS 78217
o "
2e]
° ~
6730 S G o 6730
+ STA = 5+20.00 —
wl e -6719.28 — hahhlm§
51802 STA 5+80. 00
6720 < T © END_CONCRETE 6720
- g ) LINED DITCH SCHWARTZWALDER MINE
(V)] \_PROP GROUND PROFILE ® DITCH € REMEDIATION CUT AND FILL PROJECT
6710
4 erno NORTHERN WRP
— CONCRETE LINED
6700 - c70|  DITCH PLAN AND PROFILE
W SHEET 3 OF 3
T
<
=
HORIZ. SCALE: 1"=20' VERT. SCALE: 1"=20'
= 0 10 20 0 10 20
o “ N ® o < e ™ —
a v " 2e a v SCALE IN FEET SCALE IN FEET
g = S B S =
a W © © © a PROJECT NO.: 130565.000.2 DATE: 2/23/2017
5+00 6+00 DRAWN BY: DSGN BY: CHKDBY: [SHTNO.: 25




2/23/2017

I\COTTER_MINE_PPO4. dgn

CutF il |-SW3P\00O\Drawings\Plans\C

1ne

\Projects\Cotter\160236 Schwartzwalder M

S

MATCH LINE STA 5+00. 00

.
T

PROP SOUTHERN WASTE ROCK
PILE GRADING CONTOURS

NOTES:

1. USE DITCH LOCATION AS TEMPORARY ACCESS
ROAD AND CONSTRUCT CONCRETE LINED DITCH
AFTER COMPLETION OF THE WASTE ROCK PILE
ENGINEERED CAPS.

2. SEE SHEET 28 FOR SOUTHERN WRP DITCH
TYPICAL SECTION.

6680 6680
TBPE FIRM NO. F~366
6760 6760 8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217
6740 o 16740
6720 PROP GROUND PROFILE @ DITCH € 6720
SCHWARTZWALDER MINE
—0 REMEDIATION CUT AND FILL PROJECT
6700 STA = 2+20.00 _—
el" I gea3an o 6700 SOUTHERN WRP
EL CONCRETE LINED
6680 STA = 1+50.00 6680 DITCH PLAN AND PROFILE
EL - 6,674.33' EXIST GROUND PROFILE @ DITCH © m—l—mmn—-d om N
WMme+mwzmmmqm
LINED DITCH HORIZ. SCALE: 1"=40' VERT. SCALE: 1"=40"

=t 0 20 40 0 20 40
o — e - - o < [y T | e e
a n — = @ M M < "~ n5 el m© 33 o® ol, SCALE IN FEET SCALE IN FEET
Sint— 1 2 g2 2 25 53 o g 20 2 SRS
o= © ©© ©© © Qg N o N N~ N~ NS Rl > PROJECT NO.: 130565.000.2  |DATE: 2/23/2017
o w © © O © © © © © © © © © © © © © © of O L

0+00 1+00 2+00 3+00 4+00 5+00 DRAWN BY: DSGN BY: CHKDBY: [SHTNO: 26




\Projects\Cotter\160236 Schwartzwalder Mine CutFil|-SW3P\00OO\Drawings\Plans\Civi|\COTTER_MINE_PPOQS5. dgn

2/23/2017

S

e ¥ s B PR NG 2N , :
. 2 - “« 4 sf_,. \ : N, N L8N r A ‘. x
i AN NG NN T TN N “T5- PROP SOUTHERN WASTE ROCK
e RTINS S NP TNG NN PILE GRADING CONTOURS
£4 ‘ ;
& .n,..,vm&um. N\ .19/;.. o o K
S ENISTA 8+18.84. N\ ; FTA R
~UNCEND CONCRETE = \U S ey o8
" LINED DITCH .\ . \u . 5l i o
¥ END TRANSITION “Noi "\, AR T
. e N : s
PN T i
o PROP_TOE -DOWN . g g . : NOTES:
O ; . \ SN 20\ 1. USE DITCH LOCATION AS TEMPORARY ACCESS
g : “PROP TOP 8P > N\ e o ROAD AND CONSTRUCT CONCRETE LINED DITCH
o . OF SLOPES™ 3 , RN R AFTER COMPLETION OF THE WASTE ROCK PILE
S ; 8 o Rl ENGINEERED CAPS.
e % ST, \ 2. SEE SHEET 28 FOR SOUTHERN WRP DITCH
Te} BEGIN TRANSITION TYRICAL SECTION:
- PROP TOP
_Aln PROP_TOE -DOWNE 2OF_SLOPE
wn 8- : PROP DITCH
ol
Ll
N &
- R
— .
H i
(@)
T
<
M « i)
g g - A
3
6680 | 6680
TBPE FIRM NO. F-366
6760 PROP GROUND PROFILE @ DITCH € A\ 8918 TESORO DRIVE
mm> = %wowomo_m_ / pbﬂm.wom 6760 SAN ANTONIO, TEXAS 78217
- 6,752. (+)0.5736 %
& %/'
STA 8+18.84
STA - 8+20.00
S S ] . END CONCRETE
6740 — i EL 71675398 LINED DITCH 6740
s e
— —
S T — colter
6720 EXIST GROUND PROFILE @ DITCH € 6720
SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT
2700 | | 6700 SOUTHERN WRP
CONCRETE LINED
ce50 ccso|  DITCH PLAN AND PROFILE
HORIZ. SCALE: 1"=40' VERT. SCALE: 1"=40'
! o] 0 20 40 0 20 40
o -~ i < e — ™
iy IR N 58 & g ® 0 aits SCALE IN FEET SCALE IN FEET
o — |3 s B9 a8 31 B 5 B & Qo
W S ~~ ~i ~r ~ ~e tind o > PROJECT NO.: 130565.000.2 DATE: 2/23/2017
w O O 0 O 0 O O O O O O o W
5+00 6+00 7+00 8+00 9+00 DRAWN BY: DSGN BY: CHKDBY: [sHTNO: 27




\Projects\Cotter\160236 Schwartzwalder Mine CutFil|-SW3P\0OOO\Drawings\Plans\Civi|\COTTER_MINE_MISC DET A.dgn

2/24/2017

S

NORTHERN WRP DITCH HORIZONTAL ALIGNMENT DATA 147 -0"

Chain DITCH contains: .@
1000 CUR 1001 CUR 1002 CUR 1003 1004 ,
12.'-o"
Beginning chain DITCH description 2 +
Z=zzzzzszss==z===z=z=z=====z=z=z=zz=z==s==sss=S=S:s=ssSS=SssSSS=ssss=s===sss=S=s====s=ssszz=z=zzzz32 .
Point 1000 N 1,734,786.11 E 3,060, 055.99 Sta 0+00. 00 12" 6'-0" _ 6’'-0" 12"
Course from 1000 to PC 1001 N 68° 27" 21.63" E Dist 103.64 T — ' EXIST GRADE
—
Curve Data T - SN |\»’ -
e *
Curve 1001 5
P.I. Station 1+30.95 N 1,734,834.20 E 3,060, 177.79 .
Delta = 48° 56’ 49.88" (RT) =} ;
Degree = 95° 29’ 34.68" R
Tangent = 27.31 o~ L
Length = 51.26
Radius = 60. 00 g
External = 5.92
Long Chord = 49, 71
Mid. Ord. = 5.39 WEEP DRAIN @ 20’ 0.C.
P.C. Station 1+03.64 N 1,734,824.17 E 3,060, 152. 38 9"
P.T. Station 1+54.89 N 1,734,821.63 E 3,060, 202.03
C.C. N 1,734,768.36 E 3,060, 174. 42 NOTE:
Back = N 68° 27" 21.63" E SEE SHEET 31 FOR CONCRETE AND REINFORCING
Ahead =S 62° 35 48.50" E REQUIREMENTS OR FOR ALTERNATIVE SUBSTRATES.
Chord Bear =S 87° 04’ 13.44" E

Course from PT 1001 to PC 1002 S 62° 35’ 48.50" E Dist 49.07 Zomn_u_l_mmz <<m_U
DITCH TYPICAL SECTION

Curve Data

¥ommmmmmmm s * NTS
Curve 1002
P.1. Station 2+39.11 N 1,734,782.87 E 3,060, 276. 80
Delta = 19° 56° 08.33" (RT)
Degree = 28° 38" 52.40" 147 -0"
Tangent = 35.15
Length = 69.59 Gu
Radius = 200. 00 '
External = 3.07 '
Long Chord = 69. 24 12’ -0"
Mid. Ord. = 3.02 t
P.C. Station 2+03.96 N 1,734,799.04 E 3,060, 245.59 '
P.T. Station 2+73.55 N 1,734,757.02 E 3,060, 300.62
C.C. N 1,734,621.49 E 3,060, 153.54 12" 6’'-0" _ 6'-0" 12"
Back =S 62° 35' 48.50" E
Ahead =S 42° 39' 40.17" E ' EXIST GRADE
Chord Bear =S 52° 37" 44.34" E —_— ln\

Course from PT 1002 o PC 1003 S 42° 39’ 40.17" E Dist 152.97

Curve Data = [
¥mmmmmmmmm * o L
Curve 1003 J
P. 1. Station 4+92.03 N 1,734,596.35 E 3,060, 448.68 ~N F
Delta = 95° 01 39.93" (LT
Degree = 95° 29° 34.68" F \
Tangent = 65.51 v 9 N )
Length = 99.51 5" CONC
Radius = 60. 00 ’ -WEEP DRAIN @ 20’ O.C.
External = 28.83 9
Long Chord = 88.49
Mid. Ord. = 19.48 NOTE:
P.C. Station 4+26.52 N 1,734,644.53 E 3,060, 404. 28 SEE SHEET 31 FOR CONCRETE AND REINFORCING
P.T. Station 5+26.04 N 1,734,644.80 E 3,060, 492.78 REQUIREMENTS OR FOR ALTERNATIVE SUBSTRATES.
C.C. N 1,734,685.19 E 3,060, 448. 41
Back | S5 239 40T E SOUTHERN WRP TBPE FIRM NO. F-366
ea = ° ’ .90"
Chord Bear = N 89° 49’ 29.86" E 8918 TESORO DRIVE
DITCH TYPICAL SECTION ot TESORO ORAE
Course from PT 1003 to 1004 N 42° 18’ 39.90" E Dist 70.49 NTS
Point 1004 N 1,734,696.93 E 3,060, 540.23 Sta 5+96.53

Ending chain DITCH description

SOUTHERN WRP DITCH HORIZONTAL ALIGNMENT DATA cotfter

B tac] (§e5 ey aeanaaines SCHWARTZWALDER MINE

° REMEDIATION CUT AND FILL PROJECT
Beginning chain DITCH-SOUTH description o oen..
Point 850 N 1,734,277.94 E 3,060, 132.46 Sta 0+00. 00 ooznxmqm r—zmu U—AOI
Course from 850 to 851 S 26° 35’ 18.28" E Dist 240.95 g—momr—l>zmocm Umq>——lm
Point 851 N 1,734,062.47 E 3,060,240. 31 Sta 2+40.95 wImml—I J Om N

Course from 851 to 852 S 25° 09’ 30.66" E Dist 163.64
Point 852 N 1,733,914.36 E 3,060, 309.87 Sta 4+04.59
Course from 852 to 853 S 32° 58’ 37.15" E Dist 109.14

Point 853 N 1,733,822.80 E 3,060, 369.28 Sta 5+13.73

Course from 853 to 854 S 41° 36’ 56.11" E Dist 259.23 N.T.S

Point 854 N 1,733,629.00 E 3,060, 541.44 Sta 7+72.96 o

Course from 854 fto 855 S 39° 56’ 09.46" E Dist 50.89

Point 855 N 1,733,589.98 E 3,060,574.11 Sta 8+23.84 PROJECT NO.: 160236.000.2 DATE: 2/24/2017
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CONCRETE LINED DITCH HYDRAULIC CALCULATIONS

L - Q
1" CONC. CLOTH mmmonm ! 1" CONC. CLOTH 0 mw
\ ] cotter
— — ROCK (SOURCED ON-SITE)
GROUTED TOE-DOWN (TYP) (TYP.) SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT
CONC. CLOTH W/ GROUTED TOE-DOWN CONC. CLOTH W/ COMPACTED FILL TOE-DOWN
NTS NTS
CONCRETE LINED DITCH
MISCELLANEOUS DETAILS
WRP V-CHANNEL CAPACITY CALCULATIONS m_-—mm._- 2 o_u N
Depth, D |Side Slope,| Slope, S | Manning’s | Areaq, A Wetted Hydraulic Freeboard
AR e SS (xt 1) | (fi/ft) |Coefficien (sq.ff) | Perimeter, Radius, R | F'o% CFS | ‘g SP%d
Nor+h WRP 1.00 3.00 0.14 0.013 3.00 0.32 0.47 78.25 1.00
South WRP 1.00 3.00 0.1 0.013 3.00 6. 32 0.47 69. 36 1.00
Q = (1.49/n) ARZ7S™™
N.T.S.
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1

Tc PATH

SOUTH _WRP
DRAINAGE AREA

WRP V-Channel Capacity Calculations

18

ROP wmcqumz WPR DITCH

wr ol

Depth, D |Side Slope, Slope, S | Manning’s | Areaq, A Wetted | Hydraulic Freeboard
Areq # (f+} s (Xt | (+1/f1) |Coeffiolen| (sq %) |Perimeter,| Radius, R | Flow, CFs | ffeeboars
Nor+h WRP 1.00 3. 00 0.14 0.013 3.00 6.32 0.47 78.25 1.00
South WRP 1.00 3.00 0.11 0.013 3.00 6.32 0.47 69. 36 1.00
Q = (1.49/n)ARS"?

WRP SCS Peak Flow Table

DRAINAGE | DRAINAGE |  CURVE LAG TIME PEAK FLOW

AREA ID | AREA (SQ | NUMBER, CN (HRS) Q10 (CFS) [ Q s (CFS) [ Q 1w (CFS) | Q sw (CFS)

Nor+th WRP 0.059 71.00 0.31 21.0 51.7 67.7 112.3

South WRP 0.054 69. 00 0.24 20.9 52.0 68.2 113.9

7000

North WRP Curve Number

NORTH WRP
DRAINAGE AREA

7200
7480

7400

South WRP Curve Number

2
:mv%_.\_o | .@cu_% .um_\oomﬂﬂoo of [ curve Number’
A 13.3% 32
B 9.3% 58
c 0. 0% 12
D 77.4% 79
Weighted Curve Numbers m
'Data from NRCS Web Soil Survey
Data from NRCS 1986 Runoff Curve Number
Table for Good (>70% ground cover)

Note: All
approximate soil distribution,
coverage, and land type.

three areas have the same
land

2
:m«om__.\_o _._.nwoo_% _uo_‘owm_.n_uﬂn“oo of| curve Number
A 22.2% 32
B 0. 0% 58
G 0. 0% 72
D 17.8% 79
Weighted Curve Numbersj 69
Data from NRCS Web Soil Survey
"Data from NRCS 1986 Runoff Curve Number
Table for Good (>70% ground cover)

Note: All three areas have the same
approximate soil distribution, land
coverage, and land type.

7480

TBPE FIRM NO. F-366

8918 TESORO DRIVE
SAN ANTONIO, TEXAS 78217

collter
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HORIZ. SCALE: 1"=300'
0 150 300

—
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SwMP TEMPLATE TEXT WITHOUT BMP NARRATIVES FOR PROJECTS WITH 1 ACRE OR MORE OF DISTURBANCE

1. SITE DESCRIPTION
For Information Only to fulfill the CDPS-SCP (Colorado Discharge Permit System - Stormwater Construction Permit) Update to
reflect current project site conditions.

A. PROJECT SITE DESCRIPTION: The project site is located the Schwartzwalder Mine at the end of Glencoe Valley Road
and along Ralston Creek. The project consists of the removal of the radiologically contaminated alluvial fill soil due to
past uranium mining activities at two locations at the mine site and to place the contaminated materials within two
engineered waste rock piles on site. The location and approximate depths of contamination have been outlined in a
report developed by Cotter Corporation (N.S.L.) titled “Characterization, Remedial Criteria and Disposal Options for
Alluvial Fill Source Term Materials at the Schwartzwalder Mine Site.”

B. PROPOSED SEQUENCING FOR MAJOR ACTIVITIES: Construction should last approximately six (6) months and will
include excavation of contaminated material at two locations at the Schwartzwalder Mine site, placement of the
contaminated materials under a engineered waste rock piles at the mine site, construction of a concrete lined ditches to
direct water around the northern and southern waste rock piles, and re-establishment of the access road to the mine
site after the contaminated soils under the roadway have been removed.

The two contaminated sites will be excavated in phases. The eastern contaminated site, Remediation Site #2, will be
excavated first. The excavation will occur in phases, if possible, to provide continual access from Glencoe Valley Road to
the mine site. Once the contaminated soil has been removed for each section of Remediation Site #2, the location will
be refilled and/or regraded with uncontaminated or new soil to re-establish the access road to the mine site. The
western contaminated site, Remediation Site #1, will then be excavated in phases similar to Remediation Site #2.

The engineered waste rock piles will be constructed in phases as shown on the plan sheets. Once all the contaminated
soil has been placed and compacted, the engineered rock cap will be placed and then topsoil, seeding and turf
reinforcement matting applied to protect against erosion.

C. ACRES OF DISTURBANCE:
1. Total area of construction site: 30 acres
2. Total area of disturbance: 20 acres
3. Acreage of seeding: 4.24 acres

D. EXISTING SOIL DATA: Majority or soil is rock: Argiustolls Rock outcrop, Ratake-Cathedral Rock outcrop, Allens Park
variant of Ratake Rock outcrop, Cryofluvents, and Curecanti very stony sandy loam. These soil areas generally consist of
0.5-3.0 feet of gravelly to stony sandy loam over bedrock.

XISTING VEGETATION, INCLUDING PERCENT COVER: General ground cover is Evergreen Trees with small brush
understory and areas of grass in between within the overall project area. Percent groundcover is <5% within the
areas of disturbance and approximately 15% for the entire construction site

F. POTENTIAL POLLUTANTS SOURCES: See First Construction Activities under Potential Pollutant Sources. The ECS
-shall prepare a list of all potential pollutants and their locations in accordance with subsection 107.25.

G. RECEIVING WATER:
1. Outfall locations: The entire Schwartzwalder Mine site drains to Ralston Creek. The excavated areas will be
directed to sump locations to be pumped to a treatment location before being released into Ralston Creek.
2. Names of receiving water(s) on site and the ultimate receiving water: Ralston Creek and Ralston Reservoir
3. Distance ultimate receiving water is from project: 10,000 feet

H. ALLOWABLE NON-STORMWATER DISCHARGES:
1. Groundwater and stormwater dewatering: Discharges to the ground of water from construction dewatering
activities may be authorized provided that:
a. the source is groundwater and/or groundwater combined with stormwater that does not contain
pollutants
b. the source and BMPs are identified in the SWMP
c. discharges do not leave the site as surface runoff or to surface waters.

2. If discharges do not meet the above criteria a separate permit from the Department of Health will be required.
Contaminated groundwater requiring coverage under a separate permit may include groundwater contaminated
with pollutants from a landfill, mining activities, industrial pollutant plumes, underground storage tank, etc.

3. Existing water treatment plant discharge for the water treatment plan on Cotter Corporation’s property.

I. ENVIRONMENTAL IMPACTS:
1. Wetland Impacts: YES NO
2. Stream Impacts: YES NO
3. Threatened and Endangered Species: N/A

ITE BOUNDARIES Shown on SWMP Site Map
'ACE DISTURBANCE Shown on SWMP Site Map

C. AREAS OF CUT AND FILL Shown on SWMP Site Map

Shown on SWMP Site Map

S AND MA VEGETATION Shown on SWMP Site Map

H. AREAS USED FOR STORING AND STOCKPILING OF MATERIALS, STAGING AREAS (field trailer fueling,etc) and BATCH

PLANTS Shown on SWMP Site Map

3. SWMP ADMINSTRATOR FOR DESIGN: Dan Leyendecker, P.E. - Principal of LNV, Inc.

4. STORMWATER MANAGEMENT CONTROLS FIRST CONSTRUCTION ACTIVITIES

THE CONTRACTOR SHALL PERFORM THE FOLLOWING:

A. DESIGNATE A SWMP ADM TRATOR/EROSION CONTROL SUPERVISOR (To be filled out at time of construction;
designate the individual(s) responsible for implementing, maintaining and revising SWMP, including the title and contact
information. The activities and responsi ies of the administrator shall address all aspects of the projects SWMP.)

Name/Title: Contact information:

B. POTENTIAL POLLUTANT SOURCES

Evaluate, identify and describe all potential sources of pollutants at the site in accordance with subsection 107.25 and
place in the SWMP notebook. All BMPs related to potential pollutants shall be shown on the SWMP site map by the
contractor’s ECS.

C. MPs) FOR STORMWATER POLLUTION PREVEN

PHASED BMP IMPLEMENTATION

During Design: “BMP as Designed” boxes are marked when used in the SWMP. During construction: the ECS shall
update the “In use on site” boxes to match which BMPs are currently in use on site. Clearly describe the relationship
between the phases of construction and the implementation of BMP controls.

STRUCTURAL BMPs that may be potentially used on the project for erosion and sediment control; practices may
include, but are not limited to:

In
use [FIRST
BMP as jon |CONSTRUCTION |DURING INTERIM/FINAL

BMP TYPE OF CONTROL |Designed site |ACTIVITIES CONSTRUCTION |STABILIZATION
Earth Berm/Diversion erosion X X X
*Check Dams sediment X
Erosion Logs sediment X X X
Embankment Protector erosion
Inlet Protection erosion
Outlet Protection erosion
Concrete Washouts construction X
Vehicle Tracking Pad construction X X
Dewatering sediment X X
Temporary Stream Crossing |erosion
Clean water diversion X
Other

NON-STRUCTURAL BMPs that may be potentially used on the project for erosion and sediment control; practices may
include, but are not limited to:

In
use [FIRST
BMP as jon |CONSTRUCTION DURING INTERIM/FINAL

BMP TYPE OF CONTROL |Designed [site |[ACTIVITIES CONSTRUCTION [STABILIZATION
Surface Roughening/Grading
Techniques erosion | - . X
Soil Binder erosion X
Protection of Trees erosion X X
Preservation of Mature
Vegetation lerosion x x x x

*Check dams may be rock, erosion logs, silt nzxmwwm_m berm, etc. as indicated in the narratives and SWMP site map. )

Erosion control devices are used to limit the amount of soil loss on site.
Sediment control devices are designed to capture sediment on the project site.
Construction control are BMPs related to construction access and staging.

BMP locations are indicated on the SWMP site map.

NARRATIVES

EROSION CONTROL LOGS

Place erosion control logs along the top of slopes towards Ralston Creek per the plans or as directed. Maintain and
replace the erosion control logs as needed.

EARTH BERM/DIVERSION

During excavation of the contaminated area, divert all runoff within the excavated areas to the closest sump location,
so the contaminated runoff will be pumped to the on-site water treatment facility.

DEWATERING

Any dewatering conducted within the areas of excavation shall discharge the water to the on-site water treatment
facility.

PRESERVATION OF MATURE VEGETATION
Protect trees and mature vegetation outside the limits of construction.
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BMP details and narratives not covered by the SWMP or Standard Plan M-208-1 shall be added to the SWMP notebook
by the ECS.

D. OFFSITE DRAINAG

1. Describe and record BMPs on the SWMP site map that has been implemented to address off site run-on water
in accordance with subsection 208.03.

E. VEHICLE TRACKING PAD/VEHICLE TRACKING CONTROL

1. BMPs shall be implemented in accordance with subsection 208.04.

F. PERIM CONTROL

1. Perimeter control shall be established as the first item on the SWMP to prevent the potential for pollutants
leaving the construction site boundaries, entering the stormwater drainage system, or discharging to state
waters.

2. Perimeter control may consist of vegetation buffers, berms, silt fence, erosion logs, existing landforms, or
other BMPs as approved.

3. Perimeter control shall be in accordance with subsection 208.04.

5. DURING CONSTRUCTION

The SWMP should be considered a “living document” that is continuously reviewed and
modified. During construction, the following items shall be added, updated, or amended as
needed by the SWMP Administrator/Erosion Control Supervisor (ECS) in accordance with
Section 208.

During construction, indicate how items that have not been addressed during design are being
handled in construction. If items are covered in the template or other sections of the SWMP
notebook indicate below what section the discussion takes place.

A. STOCKPILE MANAGEMENT - shall be done in accordance with subsection 107.25 and 208.07

B. CONCRETE WASHOUT - Concrete wash out water or waste from field laboratories and paving equipment shall be
contained in accordance with subsection 208.05.

C. SAW CUTTING - shall be done in accordance with subsection 107.25, 208.04, 208.05

D. STREET CLEANING - shall be done in accordance with subsection 208.04

6. INSPECTIONS

A. Inspections shall be in accordance with subsection 208.03 (c).

7. BMP MAINTENANCE

A. Maintenance shall be in accordance with subsection 208.04 (f).

8. RECORD KEEPING

A. Records shall be kept in accordance with subsection 208.03 (c).

9. INTERIM AND FINAL STABILIZATON

A. SEEDING PLAN

Soil preparation, soil conditioning or topsoil, seeding (native), mulching (weed free) and mulch tackifier will be required
for an estimated 4.24 acres over the top cap of the engineered waste rock piles. Native soils are mainly 0.5-3.0 feet of
gravelly to stony sandy loam over bedrock. The proposed ditch grading will be rock riprap armored in place of

vegetation.
Species Variety % of Mix Broadcast* lbs/acre
Big Bluestem Kaw 20 4.4
Sideoats Gramma Vaughn 20 3.6
Little Bluestem Pastura 20 2.8
Yellow Indiangrass Holt 10 2
Western Wheatgrass*** Arriba 10 3.2
Needleandthread - 10 2
Switchgrass Nebraska 28 5 0.6
Blue Gramma Lovington 5 0.3
TOTAL 100% 18.9 Ibs/acre

* Use this seeding rate for both broadcast and hydromulch applications.
*** Streambank Wheatgrass (Sodar) can be substituted for the Western Wheatgrass.

10. PRIOR TO FINAL ACCEPTANCE
A. Final Acceptance shall be in accordance with subsection 208.10.

11. TABULATION OF STORMWATER QUANTITIES
Pay Item Description Pay Unit *Quantity

208 Erosion Log LF 4000

208 Erosion Bales LF 100

208 Vehicle Tracking Pad (Construction Entrance) EA 4

1000 Dewatering LS 1
Turf Reinforcement Matting sy 38000
Hydromulch Seeding and 6 Inch Topsoil 5} 38000

*It is anticipated that additional BMPs and BMP quantities not shown on the SWMP Site Maps shall be
required on the project for unforeseen conditions and replacement of items that are beyond their useful
service life, see subsection 208.03 and 208.04 (e). Quantities for all BMPs shown above are estimated,
and have been increased for unforeseen Project conditions.
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NOTE:
,/IWO/ 1) ALL TREES AND MATURE PLANTS OUTSIDE
m THE LIMITS OF CONSTRUCTION WILL BE

PROTECTED.

2) CONSTRUCT TEMPORARY STREAM/LOW WATER
CROSSINGS AS NEEDED.

3) SLOPE EXCAVATIONS TOWARDS ONE OF
THE EXIST SUMP LOCATIONS SHOWN
SO ALL RUNOFF CAN BE TREATED
DUE TO CONTAMINATION.
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4 N
STANDARD EROSION AND SEDIMENT CONTROL NOTES:
1. The contractor must notify the Jefferson County Division of Transportation and 12. All disturbed slopes (unless in a competent rock cut) greater than or equal to 3:1
Engineering (303.271.8495) at least three days prior to starting construction. (H:V), flow lines of swales, gutter downspouts, or additional areas at the discretion
f county staff, shall b tected with rosi trol blanket or equivalent
. . . o y staff, shall be pro an erosion con qui DETAIL SHEET
2. Al grading, erosion, and sediment control must conform to approved plans. BMP..
Revisions to land disturbance areas, slopes, and/or erosion and sediment control NO. NO. BMP LEGEND
measures are not permitted without prior approval from the Jefferson County 13. If it is necessary to move material in excess of 300 cubic yards and/or in excess
Planning o:a. Zoning Division. Field modifications to an equivalent BMP :._o.ﬁ does not of 10,000 square feet of land disturbance area to or from another unincorporated 7 @ 9 SURFACE ROUGHENING
affect the site hydrology may be approved by Jefferson County Transportation and Jefferson County site, o grading permit or Notice of Intent (NOI) is necessary for the 2 @ 6 EROSION CONTROL BLANKET
. . L
Engineering staff. off—site property. If the material is moved to a property located within another
jurisdiction, evidence is required that the local government has approved the grading 3 @ @ TEMPORARY SLOPE DRAIN
3. The approved plans are valid for two (2) years from the date of approval from operation. 4 @ e OUTLET PROTECTION
Jefferson County.
. . 5 ® (RCS)  ROUGH CUT STREET CONTROL
14. The landowner and/or contractor is responsible for clean up and removal of all
4. The landowner and/or contractor is responsible for obtaining a permit for Stormwater sediment and debris from all drainage infrastructure and public facilities during the 6 @ 9 EARTH DIKES AND DRAINAGE SWALES
Discharges Associated with Construction Activity from the Colorado Department of entire construction process. 7 @ @ TERRACING
Public Health and Environment, at least 10 days prior the start of construction 8 @ 9
o . . CHECK DAM
activities for land disturbance areas of one acre or greater. The permit must be 15. The landowner and/or contractor must toke reasonable precautions to ensure that
i 9
kept current throughout the construction process. vehicles do not track or spill earth materials on to streets/roads and must @ e CONCRETE WASHOUT AREA
immediately remove such materials if this occurs. 10 @ Q STOCKPILE MANAGEMENT
5. Erosion control BMPs must be installed prior to grading activities. » @ @
SILT FENCE
. . L . 16. The landowner and/or contractor is responsible for controlling litter such as
6. Approved erosion and sediment control BMPs shall be maintained and kept in good 12 @ @ SEDIMENT CONTROL LOG
. . . . discarded building materials, concrete truck washout, chemicals, and sanitary waste,
repair for the duration of the project. At a minimum, the property owner or 13 @
) . ) as applicable. In addition, spill prevention and containment BMPs for construction SBB) STRAW BALE BARRIER
contractor shall inspect all BMPs in accordance with the approved plans. All terial " 4 fuel ¢ b ded licable. Locoti t stockni
necessary maintenance and repair activities shall be completed immediately. materials, waste, and fuel must be provided, as applicable. Locations of stockplies, 4 @ 6 ROCK SOCK
. . . concrete washout areas, and trash receptacles must be clearly shown on the plans.
Accumulated sediment and construction debris shall be removed and properly 15 @ e INLET PROTECTION
disposed Littering is defined and enforced by CRS 18-4-511. @
. 16 .@ SEDIMENT BASIN
7. All topsoil must be salvaged, segregated, and stockpiled separately from the 17. Fugitive dust emissions resulting from grading activities and/or wind shall be 17 @ @ CONSTRUCTION FENCE
overburden. Topsoil and overburden must be redistributed within the graded area controlled using :..m. best available no.:.,._‘o_ technology, wm defined _u.v\ the Colorado 18 @ @ VEHICLE TRACKING CONTROL
after rough grading to provide a suitable base for areas that must be seeded and Department of Public Health and Environment, at the time of grading. ' @ STABILIZED STAGING. AREA
planted. Runoff from the stockpiled area must be controlled to prevent erosion and .@
sedimentation of receiving waters. 18. Earth materials and construction supplies are to be stored on a construction site 20 ° @ TEMPORARY DIVERSION CHANNEL
staging area, and are not to be stored on the street or sidewalk. Locations of
tockpil t hout d trash tacle learly located the 2 ° e DEWATERING
8. Soils that are stockpiled for more than thirty (30) days shall be seeded and mulched stockpfles, concrete washout areas an ash receptacies are clearly Jocated on
plans. 21 @ @ TEMPORARY STREAM CROSSING
within fourteen (14) days of stockpile construction.
. 19. The Jefferson County Planning and Zoning Division, or its authorized representative,
9. The landowner and/or contractor must immediately toke all necessary steps to may modify the erosion and sediment control plan as field conditions warrant.
control sediment discharge.
10. Soil stabilization measures shall be applied within 30 days to disturbed areas, which
may not be ot final grade, but will be left dormant for longer than 60 days.
11. If applicable, the following note shall be completed:
Temporary vegetative cover consisting of (species/variety)(mix noted below) must be
(drill) (hydro_)(broadcast) seeded at ___________ pounds pure live seed per acre.
Mulch consisting of ___________, opplied ot a rate of ___________ tons per
acre and crimped must be used to stabilize the exposed surface.
Soil amendments consisting of (specify type) must be incorporated into the soil to a
depth of inches below grade at ________ cubic yards per 1,000
square feet.
Permanent vegetative cover consisting of (species/variety)(mix noted below) must be
(drill) (hydro_)(broadcast) seeded at ____________ pounds pure live seed per
acre.
(Temporary)(Permanent) Seed Mix
Species Variety % of Mix
| T — : . . ) |
Revisions: Designed By: Scale: (As Shown) JEFFERSON COUNTY O m m O me>2—u>wu Z.OH_mm
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WHERE BMEs HAVE FAILED, REPAIR OR REPLACEM ENT SHO\ILD BE 3. WHERE BMPs HAVE FAILED, REPAIR DR REPLACEM ENT SHQULD BE 1. SEE PLAN VIEW FOR m“mﬁdﬁm?m%ﬂm%mywm. s, _,‘.merwrﬁwmhwwﬂas
INITIATED IYPON DISCOVERY OF THE FAILURE INITIATE -LOCATION OF DIVERSION SWALE WITHIN 24 HOURS) FOLLOYYING A STORK THANC AUSE S SURFACE
.m%mmxm omw‘m_».mzewﬁ&mo_ COMPACTED AND/OR LINED) EROSION, AND PERFORJ NECESSARY MAINTENNNCE
i 2 FREQUENT OBSERVAZIONS AND MAINTENANCE ARG NECESSARY TO
-DEPTH, D, AND WIDTH, W, DIMENSIONS
ROUGH CUT STREET -FORECSITRM LNED DITCH, SEE €08 DETAL CORRECTIVE WE4#URE S SHOULD BF DOCUENTED NOROUGHLY
- i <=l
TEMPORARY OUTLET CONTROL ; 3. WHERE BUPs HAVE FAILED, REPAIR OR REPLACEMENT NOULD BE
PROTECTION 2 SEE DRAINAGE PLANS FOR DETALS OF PERWANENT CONVEVANCE INITIATED UPO& DISCOVERY OF THE FAILURE.
A Jo
uzmwﬂ_mw AND/OR DIVE RSION SWALE S EXCEE DING 2-YEAR FLOW RATE i m_mrwmmm%m_,zcmmmmneonm%wmﬁwn%zm@ suores suauL SNGEPARED
§ Z. D AMAN OVER BY
3 EARTH o.xmm>zc.»w§2.mm INDICATED ON GESC PLAN SHALL BE JEFFERFON COUNTY
Dotail 5 WISTALTEY RRIGRTO LSS IR E g i 5. TERRAEING WAV NEEDTO BE RE-GRADED T0 RETURN THE SLOPENO THE
- 4, EMBANKMENT IS TO BE COMPACTED TO 96% OF MAXIMUM DENSITY AND Fiti 4 DESIGN GRADE THE SLOPE SHALL THEN BE COVERED WITH
Detail 4 WITHIN 2% OF OPTIMUM MOISTURE CONTENT ACCORDING TO ASTH D698 TQASON, SEEDED AND MULCHED, OR OTHERWISE STABILIZED AS
5 SWALE'S ARE TO DRAIN TO A SEDIMENT CONTROL BRP pEPROVED BY JEFFERSON COUNTY.
6. FORLINED DITCHES, INSTALLATION OF ECB/TRM SHALL CONFORM TO THE
ECBDETAL. TERRACING
7. WHEN CONSTRUCTION TRAFFIC MUST CROSS ADIVERSION SWALE,
INSTALL ATEMPORARY CULVE RT WITH A KINIM UM DIAMETER OF 12
INCHES.
Detail 7
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4 N
CONCRETE WASHOUT e—— \l\.l!l.l..l.\\l[/
— == . - = 7 N
= =3 -
4 LENGTH, L ) ALTERNATIVE TO STEPS ON BANKS ABOVE CREST BB Ww 7% i \ \ /
DEFORM GABIONS AS NECESSARY TO AUGN TOP OF GABIONS i - (FHEHISY P s
| CREST LENGTH, CL | WITH GROUND SURFACE: AVOID GAPS BETWEEN GABIONS Lot 5 % HABBHA ~ " \ T 3.0 MIN
A BB AR AR B AL :
Ry secnion i Wwwwv,r ERAMEZA )
o A I LENGIH, L o AT EREHAUTLEEEN VEHICLE TRACKING | \ STOCKPILE >
o 31 | |8 x 8 MIN. SEBI SR AREE S TN CONTROL (SEE
Ny - X = _ MAX. STEP CREST _LENGTH, CL EREREFSERBRETEL \rc oeTal) R /
= HEIGHT 1'6" R W&O% v rw‘wvm OTHER STABLE 4
COMPACTED 57 : 1 TN — m%mww»%ﬁ&, 7 SURFACE
BACKFILL, & Lt ¥ = (18" MIN) SIS IR AR g / < SILT FENCE (SEE SF DETAL FOR
(e CHANNEL GRADE 3 5 WW,WM.W TG N — INSTALLATION REQUIREMENTS)
UPSTREAM AND TOP OF CHECK DAM COMPACTED |\ .ﬁ —\ ROCK FILLED GABION m_» 9N W L HE ~ \\\
DOWNSTREAM BACKFILL HOG RINGS MIN. BURY SECURED TO LTS 22 —_—
ave) peF e AOEENE SRR = — o STOCKPILE PROTECTION PLAN
A W NCR WASHOUT AREA PLAN
CHLEK. DAM ELEVATION VIE REINFORCED CHECK DAM ELEVATION VIEW TR oA T AR SLT FENGE (SEE SF DETAL R
THE PERIMETER INSTALLATION REQUIREMENTS)
MM”MMMP 2% SLOPE
- 050=6" RIPRAP — s — — —— S— —p— oo
Fow — ‘. ] & P ENCLOSED 1 CABION w a . ;
L p e __|j
: - » 1'6’ 6" MIN. UNDISTURBED OR 2
(R L — e L I COPACTED S0 2 xe vonce TN (LT T TP PTgdl
(TYP) BN _ 7 J.ﬁl r CHANNEL GRADE - CONTROL (SEE VIC |
TION A DETALL ) TION A
e 0g0n 0" (SEE Thne Mt SP—1. STOCKPILE PROTECTION
MO-7, MAJOR DRAINAGE, VOL. 1 SECTION A CWA—1. CONCRETE WASHOUT AREA *
FOR GRADATION) mmn.ﬂ_oz >
1. SEE PLAM VIEW FOR e L
: N : EW FOR
LOCATION OF CHECK DAMS 1 SEE PLANVIEW FOR % seERSNVE
fLOW — /[ SHANNEL GRADE ~CHECK DA TYPE (CHECK DAM OR REINFORCED CHECK DAM) - CWAINSTALLATICN LOCATION o Sloo s o
- 4 oA -LENGTH (L}, CREST LENGTH (CL) AND BEPTH @} 2 DO NOT LOCATE AN UNLINED CWAWITHIN 400 # EET OF ANY NATURAL .
B 5 EXCAVATION TO NEAT Y 2. INSTALL PERIMETER CONTRCLS IN ACCORDANCE WITH TREIR RESRECTIVE
e [™— LINE. AOID OVER~EXCAVATION 2. CHECK DAMS INDICATE D ON INITIAL GESC SHALL BE INSTALLED PRIORTO %ﬂﬁﬂﬂ@mﬂﬁ@%ﬁxﬂ»@ﬁﬂm@% Mom%n,mwa w%nqhmwﬂunﬁ wﬁ Momm il DESIGN DETAILS. SILT FENCE IS SRCW N ¢ THE STOCKPILE PROTECTION
D50 = 12" RIPRAP, TYPE M OR ) ANY UPSTREAM LAND DISTURBANCE ACTIVITIES ISTALLED WITH AN IMPERMEABLE LINER ( $8 ML MINIMUM THICKNESS) OR DETAILS; HOWEVER, OTHER TYPES OF PERIMETER nouamnx,m ._znrcc_zm
7€ nJoR DRtaGE, VoL ) For 3. REINFORCE D CHECK DAIS, GABIONS SHALL HAVE GALVANIZED TWISTED SURFACE STORAGEALTERNATIVES USING PREFABRICATED CONCRETE R e D T o T v 50ME
" GRADATION) WIRE NETTING WITH A MAXINUM OPENING DIMENSION OF 4 SIHCHES AND WASHOUT DEVICES OR A LINED ABOVE GROUND STORAGE ARE SHOULD APRROPRIATE TYPE OF PERIMETER CONTROL FOR A STOCHPILE INCLUDE
SECTION B AMINIMUR WIRE THICKNESS OF 0.10 IHCHES WIRE ‘HOG RINGS' AT 4 Be.DgED. WHETHER THE STOCKPILE IS LOCATED ON A PERVIOUS OR IMPERVIOUS
SPACING BETWEEN CHECK DAMS SUCH THAT INCH wﬁm_m.zm OJ Wqﬂ_memMmt%O(mo HEANS mx..%w.mmM chﬁUm AT Mm.—. o 3 THE CWASHALL BE INSTALLED PRIOR TO CONCRETE PLACEMENT ONSITE SURFACE. THE RELATIVE HEIGHTS OF THE vmm;»mamwr noz.q%vw—u»ﬂ.mw: c
o GABION SE ANS AND Ti URE THE GABION TG THE ADJACENT SECTIO 4, CWA SHALL INCLUDE AFLAT SUBSURFACE PIT THAT IS AT LEAST 8 FEETBY STOCKPILE, THE ABILITY OF THE PERIMETER CONTROL TO CONTAID
e 4. THE CHECK DAM SHALL BE TRENCHED INTO THE GROUND A MININUM OF 8 FEET WITH SLOPES LEADING OUT OF THE SUBSURFACE PIT SMALLBE 31 STOCKPILE W ITHOUT FAILING IN THE EVENT THAT MATERIAL FROM THE
f—— A5FELT ' OR FLATTER THE PIT SHALL BE AT LEAST 3 FEET DEEP, wwwm%m..%m SHIFTS OR SLUMFS AGAINST THE PERIME TER AND OTHER
CHUNNEL (GRADE o ‘ & BERASURROUNDING SIDES AND BACK OF THE CWA SHALL HAVE A e 3
PROFILE 5. GEOTEXTILE BLANKET SALL BE PLACED IM THE REINFORCED CHECK DA B SR OUN O SIDEe: 4 STABILIZE THE STOCKPILE SURFAGE WITH SURFACE ROUGHENING,
IRUPILL TREMCH EXTENDING AMINIMUK OF § SFEET ON BOTH THE UPSTREAL! TEMPORARY SEEDING AND MULCHING. EROSION CONTROL BLANKETS. OR
CD—1. CHECK DAM AND DOWNSTREAM SIDES OF THE REINFORCED CHECK DAM. © VEHICLE TRACKING PAD SHALL BE SLOPED 2% TOWARDS THE CWA SOIL BINDERS SOILS STOCKPILED FOR AN EXTENDED PERIOD [GREATER
—1. THAN B0 DAYS) SHOULD BE SEEDED AND MULCHED WITH A TEMPORARY
- 7 Mzm%w mxmﬂuMvaMﬂmmmw%.%houzw@cmhﬂ%mhﬂwmw Woanﬂmoﬂ A, GRASS a.usm_u,v DO NOT LOCATE AN UNLINED CWA WITHIN 400 FEET OF ANY
e i A AND PUMP RIGS NATURAL DRAINAGE PATHW AY CRWATER BODY. DO NDT LOCATEWITHIN
) 1000 FEET OF ANY WELLS DR DRINKING WATER SCURCES IF THE CWA
& USE EXCAVATED MATERIAL FOR PERIMETER BERM CONSTRUCTION MUS T BE INSTALLED WITH AN IMPERMEABLE LINER. (18 MIL MINIMU
THICKNESS) OR SURFACE STCRAGE ALTERNATIVES USING
CHECK DAM INSTALLA TION NOTES PREFABRICATED CONCRETE WASHOUT DEVICES OF A LINED ABOVE
1 SEE PLANVIEW FOR 1. INSPECT BIPSEACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE GROUND STORAGE ARE SHOULD BE USED
; OPERATING CONDITION. WAINTENANCE OF BMPs SHOULD BE PROACTIVE, £ FOR TEMPCRARY STOCKFILES OM THE INTERIOR PORTION OF A
- LOCATION OF CHECK DAMS NOT REACTIVE. INSPECT BHMPS AS SOON AS POSSIBLE (AND ALWAYS CONSTRUCTION SHE, WHERE OTHER DOWNGRADIENT CONTROLS,
- CHECK DAM TYPE (CHECK DAM OR REINFORCED CHECK DAM) WITHIN 24 HOURS)FOLLOWING A STORK THAT CAUSES SURFACE INCLUDING PERIMETER CONTROL, ARE IN PLACE THAN STOCKPILE
- LENGTH (L), CREST LENGTH (CL}, AND DEPTH (D) EROSION, AND PERFORI NECESSARY MAINTENANCE mwm u(mmﬁ% nn_.wwmmo,. MAY NOT BE REGUIRED IF DEPICTED ON THE
2. CHECK DAMS INDICATED ON INITIAL GESC SHALL BE INSTALLED AFTER 2 FREQUENT OBSERVATIONS AND NAINTENANCE ARE NECE SSARY TO 1. INSPECT BRPsEACH WORKDAY, AND MAINTAIN THE M IN EFFE CTIVE
CONSTRUCTION FENCE, BUT PRIOR TO ANY UPSTREAM LAND WAINTAIN BWPs It EFFECTIVE OPERATING CONDITION. INSPECTIONS AND DPERATING CONDITION. MAIHTENANCE OF BHPs SHOULD BE PROACTIVE,
DISTURBANCE ACTIVITIES CORRECTIVE MEASURES SHOULD BE DOCUNMENTED THORQUGHLY NOT nmbhw.cm, INSPECT BMP g AS SO0OH Pw vomwww_.m sw.pu.»wgwpé
WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES AC
3. RIPRAP UTILIZED FOR CHECK DAMS SHOULD BE OF APPROPRIATE SIZE 3 ﬂ.umm_nqmmwzcﬂwﬂp%mmu«mwﬁwwwﬁwwnmwﬁnmzm3. SHOULD BE EROSION, AND PERFORNM NECESSARY MANMSTE HANCE
FOR THE APPLICATION. TYPICAL TYPES OF RIPRAP USED FOR CHECK 2 FREQUENT OBSERVATIONS AND MAINTE MAKCE ARE NECESSARYTO
DAMS ARE TYPE M (D50 127) OR TYPEL (D50 97) 4 wm wﬁw _mqm%_n%ﬂ wrmm%m mmmwnm%n mm wmﬁ.wmwmwmmnoﬂmﬁzzmm_mw . WANTAIN BP3 IN EFFECTIVE OPERATING CONDITION MSPECTICNS AND STOCKPILE PROTEC TION MAINTENANCE NOTES
]
4. RIPRAP PAD SHALL BE TRENCHED INTO THE GROUND A MINIMUM OF 1 BISP. TYRICALLY WHE N THE UPSTRE AM SEDIMENT DE PTH IS WITHIN 112 CORRECTIVE MEASURES SHOULD BE DOCUMENTE S THOROUGHLY 1 v_/mwm»om_ %&W@nﬁ%ﬂﬂ%»g ﬁﬁwﬂnﬁmﬁu hnommm_m_m%%\mn:,\m
FOOT. THE HEIGHT OF THE CREST 3. WHERE BMPs HAVE FAILE D, REPAIR OR REPLACEMENT SHOULD BE NOT REACTIVE. INSPECT BNPs AS SOON AS POSSIELE (AND ALWAYS !
INITIATE D UPON DISCOVERY OF THE FAILURE iy S ! /
& THE ENDS OF THE CHECK DAM SHALL BE A MINIMUM OF 1.5FEET HIGHER S. REPAIR OR REPLACE REINFORCED CHECK DAMS WHEN THE RE ARE SIGNS WITHIN 24 HOURS) FOLL OWING A STORM THAT CAUSES SURFACE
THAN THE CENTER OF THE CHECK DAM. OF DAMAGE SUCH AS HOLES IM THE GABION OR UNDERCUTTING 4 MMmaw_ﬁ m_dmn.w%mh_ﬁ“%wm%‘mmmmwsﬁmzﬂmm%mﬁ .“.mpwmm wﬂ,@ EROSION, AND PERFORI. NECESSARY MAINTENANCE.
6. REINFORCED CHECK DAMS ARE TO REMAIN IN PLACE UNTIL THE ACCUMULATED I PIT, SHALL BE REMOVE D ONCE THE MATERIALS BAVE 2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TG
CHECK DAM MAINTENANCE NOTES UPSTREAM DISTURBED AREAIS STABILIZED 4ND APPROVED BY THE REACHED ADEPTH OF 2° MAINTAIN BHPs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND
JEFFERSON-COUNTY. ¢ CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY.
1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE a L DISTURBED ARE AS 5. CONCRETE WASHOUT WATE R, WASTED PIECES OF CONCRETE AND ALL
7. WHEN REINFORCED CHEC K DAMS ARE REMOVED, ALL DISTURBED AR OTHER DEBRIS IN THE SUBSURFACE PIT SHALL BE TRANSPORTED FROM 3 WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
OPERATING CONDITION. WAINTENANCE OF BMPs SHOULD BE PROACTIVE, s COVEREDWITH TOPSO £ AND MU LCHED. AND :
HALL BE CO H 1L, SEED! HED. THE JOB SITE 1M AWATER-TIGHT CONTAINER ARD DISPOSED OF INTIATED UPON DISCOVERY OF THE FAILURE.
NOT REACTIVE. INSPECT BMPsAS SOONAS POSSIBLE (AND ALWAY S COVERED WITH AGEOTE XTILE BLANKET, OR OTHERWISE STABILIZED AS PROPERLY -
WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE APPROVED BY JEFFERSON COUNTY. Fo. gL ¢6 FORTHE 4. IF PERIMETER PROTECTION MUST BE MOVED TO ACCESS SOIL STOCKPILE,
EROSION, AND PERFORM NECESSARY MAINTENANCE. & wmw._n%w Mwﬂ %mm%aa I PLACE UNTIL ALL CONCRETE TH %Eﬁﬁagﬂ% STOCKPILE CONTROLS BY THE END OF THE
2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO 7. WHEN THE CWA 1S BEMOVED. COVER THE DISTURBED AREAWHTH TP -
MAINTAIN BMPS |N EFFECTVE OPERATING CONDITION INSPECTIONS AND SOIL, SEED AND MULCH OR OTHERWISE STABILIZED IN AMANER S S IOE ENONEDONCE AL THE
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROQUGHLY APPROVE D BY JEFFERSON COUNTY. )
3. WHERE BMPSsHAVE FAILED, REPAIR DR REPLACEMENT SHOULD BE
INITIATED UPON DISCOVERY OF THE FAILURE
4, SEDIMENT ACCUMULATED UPSTREAM OF THE CHECK DAM'S SHALL BE Concrete Washout Area STOCKPILE
REMOVED WHEN THE SEDIMENT DEPTH IS WITHIN 1/2 OF THE HEIGHT OF MANAGEMENT
THE CREST.
5 CHECK DAMS ARE TO REMAIN IN PLACE UNTIL THE UPSTREAM Detail 9
DISTURBED AREA IS STABILZED AND APPROVED BY JEFFERSON COUNTY
6. WHEN CHECK DAMS ARE REMOVED, EXCAVATIONS SHALL BE FILLED WITH Detail 10
SUITABLE COMPACTED BACKFILL. DISTURBED AREA SHALL BE SEEDED O_n_ mox U>_<_m
AND MULCHED AND COVERED WITH GEOTEXTILE OR OTHERWISE
STABILIZED IN A MANNER APPROVED BY JEFFERSON COUNTY e
Detail 8
r Revisions: Designed By: Scale: (As Shown)
. A . JFFERSON COUNTY G.E.S.C. STANDARD PLANS
Drawn By: Date Created: 8/15/2011 DIVISION OF e
Checked By:  Staff Plot Date:  7/26/2012 F.L.R. Date: PLANNING & ZONING >ZU UMH>M~LM
- - 100 JEFFERSON COUNTY PARKWAY, SUITE 3550
File: GESC_Details_Sht4.dwg F.O.R. Date: For Const. Date: GOLDEN, COLORADO 80419 Sheet o7
" . = - (303) 271-8700 Project No.: ee 4 9
r File Location: G: \PROJECTS\ _CAD\Standards\PnZ Ersion Control Details ojec -
Sheet 37



1

&

5

6.

t R x 1K
(RECOMMENDED) WOQDEN

FENCE POST WITH 10" MAX
SPACING

SILT FENCE

GEOTEXTILE |/

COMPACTED
BACKFILL

LW — 36"-48"

—_—
EXISYING
GROYND

8" MIN

A LEAST 10"
OF \SILT FENCE
"TAIL'\SHALL BE

BURIED

18"
MIN

13" N

%

SILT FENCE

POSTH SHALL OVERLAP
AT JOINTS SO THAT NO GAPS
IST IN SILT FENC

SECOND

POSIS SHALL BE JOINED AS
SHOWN, THEN ROTATED 180 DEG
IN DIRECTION SHOWN AND DRIVEN

INTO THE GROUND

THICANESS OF GEOTEXTILE I)m/
BEEN EXAGGERATED. TYP

ECTION
SILT FENCE

€

Detail 11

SF=1.\SILT/FENCE

SILT FENCE INSTALLATION NOT!

1. SILT FENCE MUST BE PLACED awgy AROKM THE TOW OF THE SLOPE T0O
ALLOW FOR WATER PONDING. SILT FE\ICE AT THE TOE OF ASLOPE
SHOULD BE INSTALLED It A FLAY LOCANION AT LEAST SEVERAL (2-€ FEET)
FROM THE TOE OF THE SLOPE JO ALLOW ROOM FOR PONDING AND
DEPOSTION

2. AUMIFORM 6IMCH BY 4 INCH ANCHOR TREWCH SHALL BE EXCAVATED
USING TRENCHER OR SILT FENCE INSTALLATION DEVICE. ND ROAD
GRADERS, BACKHOES, OR #INILAR EQUIPMBNT SHALL BE USED

3 COMPACT ARCHOR TRENQH BY HAND WITH A\JUMPING JACK OR BY
WHEEL ROLLING. COMPAZTION SHALL BE SUCY THAT SLIT FENCE RESISTS
BEING PULLED OUT OF 4iCHOR TRENCH BY HAXID

4. SILT FENCE SHALL BE JULLED TIGHT AS 17 IS AN\HORED TO THE STAKES
THERE SHOULD BE NQ/NOTICEABLE SAG BETWEE\ STAKE S AFTER IT HAS
BEEN ANCHORED TO/HE STAKES

S. SILT FEMCE FABRIC SHALLBE ANCHORED TO THE SYAKES USING 1INCH
HEAVY DUTY STAPYES OR NAILSWITH 1 INCH HEADS\ STAPLES AND NAILS
SHOULD BE PLACED 3 INCHE'S ALONG THE FABRIC DOWWN THE STAKE

6. AT THE END OF UM OF SILT FENCE ALONG A CONTOWR, THE SILT FENCE
SHOULD BE TURMED PERPENDICULAR TO THE CONTOUX TO CREATEA )
HOOK® THE “J OOK" EXTENDING PERPENDICULAR TO TNE CONTOUR
SHOULD BE OF SUFFICIENT LENGTH TO KEEP RUNOFF FROM FLOWING
ARQUMND THEEND OF THE SILT FENCE (TYPICALLY 10 FEEN\TO 20 FEET)

ILT FEN INTENANCE N

INSPECT Ps EACH WORKDAY, AND MAINTAIN THEM 1§ EFFACTIVE
OPERATING CONDITION, MAINTERANCE OF BMPs SHOULD BE RROACTIVE,
NOT REALTIVE, INSPECT BMPsAS SOON AS POSSIBLE (AND AL\WAYS
WITHIN 74 HOURS )} FOLLOWING A STORM THAT CAUSES SURFAQE

EROSIQN, AND PERFORM NECESSARY MAINTENANCE

FREQYENT OBSERVATIONS AND MAINTENANCE ARE NECESSARYY O
MAINFAIN BMPs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THORGUGHLY

WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INFIATED UPON DISCOVERY OF THE FAILURE

SEDIMENT ACCUMULATED UPSTREANM OF THE SILT FENCE SHALL BE
EMOVED AS NEEDED TO MAINTAIN THE FUNCTIONALITY OF THE BMP.
YPICALLY WHEN DEPTH OF ACCUMULATED SEDIMENTS 1S

APPROXIHATELY 8 INCHES

REPAIR OR REPLACE SILT FENCE WHEN THERE ARE SIGNS OF WEAR,

SUCH AS SAGGING. TEARIG. OR COLLAPSE

SILT FENCE IS TO REMAIM IN PLACE UNTIL THE UPSTREAM DISTURBED
AREA IS STABILIZED AND APPROVED BY JEFFERSON COUNTY. OR IS
REPLACED BY AN EQUIVALENT PERIMETER SEDIMENT CONTROL BMP
WHEN SILT FENCE IS REMOVED, Al DISTURBED AREAS SHALL BE COVERED WITH
TOPSOIL, SEEDED AND MULCHED OR O THERWISE STABILIZED AS AFPRGVED BY
JEFFERSON COUNTY

15" x 15" x 18" (MIN)
WOODEN STAKE

9" DIAMETER (MIN)
SEDIMENT CONTROL LOG

NOTE: LARGER
DIAMETER SEDIMENT
4 CONTROL LOGS MAY
K NEED TO BE
. EMBEDDED OEEPER.

SEDIMENT CONTROL LOG

CENTER STAKE IN CONTROL LOG

8" DIAMETER (MIN)
SEDIMENT CONTROL LOG
% DIAM. SCL (TYP.)

COMPACTED EXCAVATED
TRENCH SOIL

FLOW ——

Wk 18" % 18° (MIN)
WOODEN STAKE

9" DIAMETER (MIN) Y SEDIMENT
SEDIMENT CONTROL LOG OOZ.—ImO—I
LOG
Detail 12

w

n

SEE M_Am PLAN VIEW FOR LOCATION AND LENGTH OF SEDIMENT CONTROL
LoG

SEDIMENT CONTROL LOGS SHALL CONSIST OF STRAW, COMPOST,
EXCELSIOR OR COCONUT FIBER, AND SHALL BE FREE OF ANY NOXIOUS
WEED SEEDS OR DEFECTS INCLUDING RIPS, HOLES, AND OBVIOUS WEAR

SEDIMENT CONTROL LOGS MAY BE USED AS SMALL CHE CK DAMS ¥
DITCHE S AND SWALES. HOWEVER THEY SHOULD NOT BE USED IN
PERENNIAL STREAMS OR HIGH VELOCITY DRAINAGEWAYS,

ITISRECOWMME NDED THAT SEDIMENT CONTROL LOGS BE TRENCHED INTO
THE GROUND 70 A DEPTH OF APPROXIMATELY 12 THE DIAMETER OF THE
LOG. IF TRENCHING 7O THIS DEPTH IS NOT FE ASIBLE ANDIOR DE SIRABLE
(SHORY TERM INSTALLATION WITH DE SIRE HOT 7O DANAGE LANDSCAPE) &
LESSER TRENCHING DEPTH WITH MORE ROBUST STAKING 1HAY BE
ACCEPTABLE IF DEPICTED ON THE APPROVE D PLANS.

THE UPHILL SIDE OF THE SEDIMENT CONTROL LOG SHALL BE BACKFILLED
WITH SOILTHAT IS FREE OF ROCKS AND DEBRIS. THE SOIL SHALL BE
TIGHTLY COMPACTYED INTO THF SHAPF OF 3 RIGHT TRIANGLF USING A
SHOVEL OR WEIGHTED LANN ROLLER

FOLLOW W ANUFACTURERS GUIDANCE FOR STAKING IF MANUFACTURERS
INSTRUCTIONS DO NOT SPECIFY SPACING, STAKES SHALL BE PLACED ON ¢
FOOT CENTERS AND EMBEDDED A MINIMUR O FEINCHES INTO THE
GROUND 3INCHES OF THE STAKE SHALL FROTRUDE FROM THE TOP OF
THE LOG. STAKES THAT ARE BROKEN PRIOR TO INSTALLATION SHALL BE
REPLACED.

»

INSPECT BIMPsEACH VWORKDAY, AND MAINTAIN THEM IN EFFECTIVE
OPERATING CONDITION. MAINTENARCE OF BMPs SHOULD BE PROACTIVE,
NOT REACTIVE, INSPECT BMPs AS SCON AS POSSIBLE (AND ALWAYS
WITHIN 24 HOURS) FOLLOWING A STORKM THAT CAUSE S SURFACE
EROSION, AND PERFORM NECESSARY M AINTENANCE

FREQUENT OBSERVATIONS AND MAINTE NAHCE ARE MECESSARYTO
MAINTAIN BIPs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY

WHE PE BIMPsHAVE FAILED, REPAIR OR REPLACE MENT SHOULD BE
INITIATED UPON DISCOVERY OF THE FAILURE

SEQIMENT ACCUMULATED UPSTRE AN OF SEDIMENT CONTROL LOG SHALL
BE REMOVED AS NEEDED TO MAINTAIN FUNCTIOMALITY OF THE BMP,
TYPICALLY WHEN DEPTH OF ACCUMULATED SEDIMENTS IS
APPROXIMATELY 172 OF THE HEIGHT OF THE SEDIMENT CONTROL LOG

SEDIMENT CONTROL LOG SHALL BE REM OVED AT THE END OF
CONSTRUCTION, IF DISTURBE D AREAS EXIST AFTER REWOVAL, THEY
SHALL BE COVERED WITH TOP SOIL, SEEDED AND MULCHED OR
OTHERWISE STABILIZED IN AMANNER APPROVED BY JEFFERSON COUNTY,

3 CENTER STAKE IN CONTRO. LCG
COMPACTED EXCAVATED |—
TRENCH SCI. "\
FLEW — -
_

LU

SCL—2. SEDIMENT CONTROL |OG AT BACK OF CURB

. €" DIAMETER (NN}
" SEDIMENT CONIRO. LOG

__—— PLACE _OG 4GAINS™ EACK OF CURB
455 DAM. SCL (TVP)

R

_—
S

__ CENIER SIAKE
\ IN CONTRO. LOG

" DIAMETER {MIN) _
SEOIMINT CONTROL LOG
% DM, SC. (TYP) _
FLOW

TREE LAWN (TV=ICAL) _

SCL—3. SEDIMENT CONTROL LOG AT SIDEWALK WITH
TR WN

STAKING A™ 4" MAX,
ON CFNTFR (TYP

VERTICAL SFACING
VASIES D=PENDING
ON SLOPE

T\
¢\ comTinuaus sc
\— AT PERIMETER OF

CONSTRUCTION SITE

SLOPE LENG™H

Ill\
- BALE_LENGTH SBB
2°%2"x24"
STAKE
FLOW
v' BACKFILL AND COMPACT
EXCAVATED TRENCH SOIL
BINDING WIRE
OR TWINE
STRAW_BALE
|
Lo v
/ BALE WIDTH
18" TP
TRENCH FOR STRAW BALE
wwmlvﬁ\ 2°x2"x24"
187 TYP STAKE
BACKFILL AND COMPACT
EXCAVATEQ TRENCH SOIL
18" TYP
13 /\ — FLOW
6 " MIN H~| ﬁf. MIN
CTION A
SBB—1. STRAW BALE
T NT NOT
1 SEE PLAN VIEN FOR
- LOCATIONS OF STRA BALES

W

~t

T

STRAN BALES SHALL CONSIST OF CERTIFIED WEED FREE STRAW CR HAY

STRAN BALES SHALL CONSIST OF AFPROXIMATELY £CUBIC FEET OF
STRAN OR HAY ANDWEIGH NCT LESS THAN 35 POUNDS.

WHEN STRAW BALES ARE USED IN A SERIES AS A BARRIER, THE END OF
EACH BALE SHALL BE TICHTLY ABUT TING ONE ANCTHER

STRAN BALE DIMENSIONS SHALL BE AFPROXIMATELY 38 INCHES BY 18
INCHES BY 18INCHES

AUNIFORNM ANCHOR TRENCH SHALL BE EXCAVATED TOA DEPTHOF 4
INCHES. STRAW BALES SHALL BE FLACED SO THAT BINDING TWINE IS
ENCOMPASSING THE VERTICAL SIDES OF THE BALES. ALL EXCAVATED
SCIL SHALL BE PLACED ON THE UPHILL SIDE OF THE STRAW BALES AND
COMPACTED

2WOODEN STAKES SHALL BE USED TO HOLD DOWN EACH BALE IN PLACE.
WOCDEN STAKES SHALL BE 2 INCHES BY 2 INCHES BY 24 INCHES.
WOODEN STAKES SHALL BE DRIVEN € INCHES INTO THE GROUND

INTEN T

1 INSPECT BMPs EACHWORKDAY, AND MAIN TAIN THEM IN EFFECTVE
OPERATING CONDITION. MAINTENANCE OF BR¥Fs SHOULD SE PROACTIVE,
NOT REACTIVE [HSPECT BMPs AS SOON AS POSSIBLE |AND ALWAYS
WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURF ACE
EROSION, AND PERFORM NECESSARY MAINTENANCE

2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO

MAINTAIN EMPs [N EFFECTIVE OPERATING CONDITICN INSPECTIONS AND
CORRECTIVE MEASURES SHCULD BE DOCUMENTED THOROUGHLY

w

WHERE BWPs HAVE FAILED. FEPAIR CF REPLACEMENT SHOULD BE
INITIATED UPON DISCOVER Y OF THE FAILURE.

4 STRAN BALES SHALL BE REFLACED I THEY BECOME HEAVILY SOILED,

o

ROTTEN, OR DAMAGED BEYOND REPAIR

SEDIMENT ACCUMULATED UPSTHEAM OF STRAW BALE BARRIER SHALLBE
REMOVED AS NEEDED TO MAINTAIN FUNCTIONALITY OF THE BMP,
TYPICALLY WHEN DEFTH OF ACCUMULATED SEDIMENTS IS
APPROXIMATELY 1.2 OF THE HEKSHT OF THE STRAW BALE BARRIER

©. STRAW BALES ARE TO REMAIN [N FLACE UNTIL THE UPSTREAM DISTURBED:

~

AREA IS STABIU2ED AND APPROVED BY THE JEFFERSON COUNTY

VWHEN STRAW BALES ARE REMOVED, ALL CISTURBED AREAS SHALL BE
COVERED WITH TOPSOIL, SEEDED AND MULCHED CR OTHERWISE
STABILUZED AS AFPRCVED BY JEFFERSON COUNTY

STRAW BAIL BARRIER
SBB

Detail 13
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r )
SF/CF SF/CF
a0 4. ONSITE m S
-i! - 3| |constrRucTioN | ‘TS, CONSTRUCTION
hd © VEHCLE | - m- TRAILERS
20 FOOT .| PARKING (F .
(WIDTH CAN BE \ T | NEEDED), m\
LESS IF CONST. CONSTRUCTION o = 2]
o o SN MR
Q ~
CONFINED ON /4. N
! S0ES) CONSTRUCTON S S e 3 . Tckiess
SR I CITHER 50 FOOT (MIN) STABILIZED STORAGE. AREA SrABILZED \ | "7 |srorace| | ) Mt
ORANGE RESINET ow, .m;n/_.zo .>mm> CONSTRUCTION ».xm> N m
5 MIN CONSTRUCTION FENCE EXISTING RO DL ENTRANCE (SEE &
ExsmG OR APPROVED EQUAL LD CONSTRUCTION MATS, WOVEN OR TRM oﬂﬁ%%nu ! l_
l\l ADI B ™~ SILT FENCE OR CONSTRUCNON
X FENCING AS NEEDED
50" MIN
R — —— r 1
9" (MIN) EXISTING ROADWAY
MIN " \ SSA—1. STABILIZED STAGING AREA
A UNLESS OTHERWISE SPECIFIED
SPACING mmmw_‘mi BY LOCAL JURISDICTION, USE 18" MIN,
CDOT SECT. f703, AASHTO §3 D&.fo SPIKES OR
oo»mmmmmwmmmmo.»ﬁ OR 6" A owo/omoc STAKES
NINU SRS %ﬂg 1 SEE PLAK VIEW FOR
L EE
/ STUDDED STEEL NON—-WOVEN GEQTEXTILE FABRIC @%,V%/N&@ TRM END OVERLAP WITH - LOCATION OF STAGING ARE A(S}
TEE POST BETWEEN SOIL AND ROCK % oS S € CONSTRUCTION MATS, WOVEN SPIKES OR STAKES -CONTRACTOR MAY ADJUST LOCATION AND SIZE OF STAGING AREAWITH
g &5 2 R TUE REMFORREUET ST APPROVAL FROM JEFFERSON COUNTY.
UNLESS OTHERWISE SPECIFIED BY LOCAL g & MAT (TRN) COMEETOR  Sermoroy 2 STABILIZED STAGIN G ARE ASHOULD BE APPROPRIATE FOR THE NEEDS OF
INSTALL ROCK FLUSH WITH JURISDICTION, USE CDQT SECT. #703. AASHTO a M THE SITE. OVERSIZING RESULTS IN A LARGER AREATO STABILIZE
OR BELOW TOP OF PAVEMENT #3 COARSE AGGREGATE . ] CONSTRUCTION MAT ENO FOLLOWING CONSTRUCTION.
OR 6" MINUS ROCK r 9" (MiN.) g N RESTRICT CONST. VEHICLE oﬁmﬁm INTERLOCK WITH
iR : P ACCESS TO SIDES OF MAT STRAP CONNECTORS 3 STAGING AREA SHALL BE STABILIZED PRIOR TO OTHER OPERATIONS Of
T = Sl ) z ™
CF—1. PLASTIC MESH CONSTRUCTION FENCE R T & - e Bt ,
e N R I [A] . 4. THE STABILIZED STAGING AREA SHALL CONSIST OF A NINIMUN 3" THICK
O A CARARINRRIIIIA B 207 QRS REQUIRED GRANULAR MATERIAL UNLE S§ OTHERWISE SPE CIFIED BY JE FFE RSON
MNON-WOVEN GEQTEXTILE
CONSTRUCTION FENCE INSTALLATION NOTES X FABRIC + e COUNTY
1. SEE PLAN VIEW FOR: COMPACTED SUBGRADE »
| i CAN BE LESS F S ROCK SHALL CONSIST OF 4 MINIMUM 3" THICK GRANULAR MATERIAL orDOT
-LOCATION OF CONSTRUCTION FENCE SECTION A 1 consT. veHiGLES SECT #703, AASHTO #3 COARSE AGGRE GATE OR 8" (M INUS) ROCK
2 nwﬁﬁ_ﬂﬁ_\mz FENCE SHOWN SHALL BE INSTALLED PRIOR TO ANY LAND CONFINED ON BOTH 6 ADDITIONAL PERIMETER BMPs MAY BE REQUIRED INCLUDING BUT NOT
Dis NG ACTIVITIES SIDES) LIMITED TO SILT FEHCE ANG CONSTRUCTION FENCING
3. CONSTRUCTION FENCE SHALL BE COMPOSED OF ORANGE CONTRACTOR
AT b POR Sareye,  LEAST § HIGH METAL POSTS SHOULD HAVE A VIC-—3. VEHICLE TRACKING CONTROL W/ CONSTRUCTION
4. STUDDE D STEEL TEE POSTS SHALL BE UTILIZED 7O SUPPORT THE VIC—1. AGGREGATE VEHICLE TRACKING CONTROL MAT OR TURF REINFORCEMENT MAT (TRM)
Szwqxcnq_oz FENCE . MAXIMUIS SPACING FOR STEEL TEE POSTS SHALL
BE 1
- N 1. INSPECT BMPsSEACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE
T T AL 0E SECURELVTASIENED VO JE 105, OPERATING CONDITION MAINTENANCE OF BMPsSHOULD BE PROACTIVE,
f MOT REACTIVE. INSPECT BMPSAS SOON AS POSSIBLE (AND ALWAYS WITHIN
24 HOURS) FOLLOWING ASTORM THAT CAUSES SURFACE EROSION, AND
L PERFORHN NECE SSARY MAINTENANCE
? i@ NOTES 2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARYTO
1 SEE PLANVIEWEOR WAINTAIN BHPs [N EFFECTIVE OPERATING C ONDITION INSPECTIONS AND
DITCH T0 CARRY EBeATIR S e oot s, CORRECTIVE MEASURES SHOULD BE DOCUMENTED THORGUGHLY
- 1 NF .
T A T YEIENT Trap ~TYPE OF CONSTRUCTION ENTRANCES/EXITS (WITHAVITHOUT WHEEL 3 _,._Nﬂmnm BMPs HAVE FAILED, wn.mvzm OR REPLACEMENT SHOULD BE
- - OR BASIN WASH, CONSTRUCTION MAT OR TRY) ITIATED UPON DISCOVERY OF THE FAILURE

1. INSPECT BMPSEACH WORKDAY, AND MAINTAIN THEM IV EFFE CTIVE PUBLIC T 4 ROCK SHALL BE REAPPLIED OR REGRADED IF NECE SSARY IF RUTTING
B I L L T o . R O T 5 Lot O Sh N DURMON PRGIELTS T PICAL L AN GCCURS OR UNDERLYING SUBGRADE B COES X7 0SED
24 HOURS) FOLLOWING A STORN THAT CAUSES mcnm»mnm EROSION, AND mmmz%émmx 70 AMONTH) WHERE THERE WILL 8E LIMITED VEHICULAR S STABILIZED STAGING ARE ASHALL BE ENLARGED IF NECESSARY TO
PERFORM ME CE SSARY MAINTE NANCE NoTE: WAt wATER ACCESS CONTAIN PARKING, STORAGE, AND UNLOADING/LOADING OPE RATIONS

3 WA = ‘ -

2 FREQUENT OBSERVATIONS AND MAINTE NANCE ARE HECESSARY TO NAY NOT CONTAN 3 ASTABILIZED CONSTRUCTION ENTRANCE/EXIT SHALL BE LOCATED AT ALL 6 THE STABILIZED STAGING AREA SHALL BE REMOVED AT THE END OF
WAINTAIN BMPS IN EFFE CTIVE OPE RATING CONDITION IESPECTIONS AND CHEMICALS OR SOAPS ACCESS POINTS WHERE VEHICLES ACCESS THE CONSTRUCTION SITE CONSTRUCTION THE GRANULAR MATERIAL SHALL BE REMOVED OR, iF
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY. N e ACaTe et WASH RACK FROM PAVED ROW. mm@mmww w..\ BY %mmmwﬂm_mﬂ Mm_whmzw? Mmmw ronﬂ m@m . %__% o= ;mep

4, STABILIZED COMSTRUCTION ENTRANCE/EXIT SHALL BE INSTALLED PRIOR .

3. WHERE BWPs HAVE FAILED, REPAIR DR REPLACEMENT SHOULD BE ) T
A LE D, REPAIR DRRERL TO ANY LAND DISTURBANCE ACTIVITIES STABILIZED IN A MANNER APPROVED BY JEFFERSON COUNTY.

4. COMSTRUCTION FENCE SHALL BE RE PAIRED OR REPLACED WHEN THERE 5 ANON WOVEN GEOTEXTIE FABRIC SHALL BE PLACED UNDERTHE
ARE SIGNS OF DAMAGE SUCH AS RIPS OR SAGS. CONSTRUCTION FERCE IS . STABILIZED CONSTRUCTION ENTRANCE EXIT PRIOR TO THE PLACEMENT OF
TO REMAIN [N PLACE UNTIL THE UPSTREAW DISTURBED AREAIS STABILIZED f 77N, ! ROCK
AND APPROVED BY JEFFERSON COUNTY. 6 UMLESS OTHERWISE SPECIFIED B'Y JEFFERSON COUNTY, ROCK SHALL

5. WHEN CONSTRUCTION FENCE S ARE REMOVED, ALL DISTURBE D AREAS L CONSIST OF DOT SECT #703, AASHTO #3 COARSE AGGREGATE OR &'

ASSOCIATED WITH THE BISTALLATION, MAINTENANCE, AND/OR REMOVAL REINFORCED CONCRETE RACK (HINUS)ROCK
OF THE FENCE SHALL BE COVERED WITH TOPSOIL. SEEDED AND WMULCHED. (MAY SUBSTITUTE STEEL CATTLE DRAIN SPACE
GUARD FOR CONCRETE RACK)
SECTION & STABILIZED STAGING AREA
1. INSPECT BMPs EACH WORKDAY, AND 1 AINTAIN THEM N EFFE CTIVE @
VIC—2. AGGREGATE VEHICLE TRACKING CONTROL WITH OPERATING CONDITION MAINTENANCE OF 81 Ps SHOULD BE PROACTIVE, Detail 19
WASH RACK NOT REACTIVE. INSPECT BMPs AS SOON AS POSSIBLE (AND ALWAYS WITHIN etal
= 24 HOURS) FOLLOWING A STORM THAT CAUSE S SURFACE EROSION, AND
CONSTRUCTION PERFORM NECE SSARY M AINTEHANCE
FENCE 2. FRE QUENT OBSERVATIONS AND MAINTENANCE ARE NE CE SSARY 70
MAINTAIN BMPs It EFFECTIVE OPERATING CONDITION INSPECTIONS AND
CORRECTIVE ME ASURES SHOULD BE DOCUMENTED THOROUGHLY
(cF) VEHICLE TRACKING  § snc suranivs rAed, oeoa o peiaceuent svouipee
el 17 CONTROL INITIATED UPOM DISCOVERY OF THE FAILURE
4. ROCK SHALL BE REAPPLIED DR REGRADED AS NECESSARY TO THE
STABILIZED ENTRANCE/EXIT TO M AINTAIN ACONSISTENT DEPTH
5. SEDIMENT TRACKED ONTO PAVED ROADS IS TO 8E REN OVED
Detail 18 THROUGHOUT THE DAY AND AT THE END OF THE DAY B SHOVELING OR
SWEEPING. SEDIMENT MAY MOT BE WASHED DOWN STORM SEWER DRAINS
= . ) |
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SILT FENCE, TYP (SEE SF DETAIL
FOR INSTALLATION REQUIREMENTS)

Ea—

30 MIL MIN
PLASTIC

ANCHOR TRENCH AT
PERIMETER OF BLANKET
AND AT OVERLAPPING
JOINTS WITH ADJACENT
ROLLS OF BLANKET,
SIMILAR TQ ECB/TRM,/BUT
NO STAKING

IATE ANCHOR TRENCH AT -
F ROLL-LENGTH SIMILAR TRANSVERSE ANCHOR TREYCHES
AT PERIMETER OF BLANKET AND

STAKING AT OVERLAPPING JOINTS fMTH
ADJACENT ROLLS OF BLANKET,
SIMILAR TO ECB, BUT IO STAKING

W_(VARIES)
D (VARIES)

REQUIGFEMENTS)

ANCHIOR TRENCH AT
PERIMETER OF BLANKET
AT OVERLAPPING
JPINTS WITH ANY
JACENT ROLLS OF
LANKET. (SEE DETAIL
ECB/TRM)

EROSION CO W (5'-0" MIN.)

D (10" MIN.)
Bw
(VARIES)

==

—_—
INTERMEDIATE ANCHOR\TRENCH AT TRANSVERSE AYCHOR TRENCHES AT
PERIMETER OFfBLANKET AND AT
QVERLAPPING JUOINTS WITH ANY AOJACENT
ROLLS OF BYANKET (SEE ECB/TRM)

OR MAT LINED DIYERSION CHANNEL

SILT FENGE, TYP (SEE
SF FOR INSTALLATION
REQUIREMENTS)

LINE WITH VL RIPRAP (D50 = 6")
OR AS OTHERWISE CALLED FOR IN
THE PLANS

DC—3. RIPRAP LINKD DAVERSION CHANNEL

DIVERSION CHAN NSTALLAJEON NOTES

1 SEE FLAN VIEN FOR
- LCCATION OF DIVERSION CHANNEL
< TYPE OF CHANNEL (UNLINED, BEOTEXNLE CR MAT LINED, PLASTIC LINED.
OR RIFRAP LINED)
- LENGTH OF EACH TYPE OF g INEL
- DEPTH (D). WIDTH (W), ANDBCTTOM WID T {(BW;
- FOR RIPRAP LINED CHANNEL. SIZE OF RIPRAP, D50 SHALL BE SHOWN ON
PLANS
2 SEE DRAINAGE PLANS FORf DETAILS OF PERMRVENT CONVEYANCE
STRUCTURES
3 DIVERSION CHANNELS IIDICATED OM THE SWMF\SHALL BE INSTALLED
PRICR TO WORK IN DOWNGRADIEN T AREAS DR NATURAL CHANNELS.

4 FORE GEOTEXTIE ORfMAT LINED CHANNELS INSTALLATION GF
GEOTEXTILE OR AT SHALL CONFORM TO THE REQ\REMENTS OF CETAIL
ECB. FOR PLASTIC LJVED CHANNELS, INSTALLATION QF ANCHOR TRENCHES
SHALL CONFORN T THE REQUIREMENTS CF DETAILACE

5 WHERE CONSTRULTION TRAFFIC MUST CROSS A DIVERSION CHANNEL. THE
PERMITTEE SHALS INSTALL A TEMPORARY STREAM CRORSING
CONFORMING TP THE REQUIREMENTS OF DETAIL TSC

DIVERSION CHANNEL RMAINTE NA NOTE
1 IMSPECT BifFs EACH WORKDAY, AND MAINTAIN THEM IN EFFEXTIVE
OPERATING CONDITION MAINTENANCE OF BMPs SHOULD BE PRCACTIVE,
HOT REAJTIVE. INSPECT BMPs AS SCON AS FOSSIBLE (AND ALWRYS WITHIN
24 HOURF) FOLLOWING A STORM THAT CAUSES SURFACE EROSIGN, AND
PERFOPft MECESSARY MAINTENANCE
2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY T
MAINJAIN BidPs IN EF FECTIVE OPERATING CONDITION INSPECTIONS\AND
CORFECTVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY
2 WRJERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INIATED UPON DISCOVER ¥ OF THE FAILURE
4. RfOCK DIVER SION CHANNELS ARE TO REMAIN IN PLACE UNTIL WORK IN \E
JOVNGRADIENT AREA OR NATURAL CHAMNEL IS NO LONGER REQUIRED \F
APPROVED BY JEFFERSON COUNTY, DIVERSION CHANNEL MAY BELEFT |
PLACE
f5. IF DMERSION CHANNELS ARE REMOVED THE DISTURBED AREA SHALL BE
COVERED WITH TOPSOIL, SEEDED AND MULCHED OR OTHERW ISE
STABILIZED IN A MANNER APPROVED BY JEFF ER SON COUMTY

TEMPORARY
DIVERSION CHANNEL

<

LID WITH HOLE CuT
FOR SUCTION LINE

PLASTIC 5-GALLON BUCKET WITH
MANY 3/8" HOLES DRILLED
IN SIDES

PUMP SUCTION LINE!
OR SUBMERSIBLE PUMP

CENTERED IN BUCKET
BUCKET FILLED WITH AASHTO §3
GRAVEL (CODQT SECT. 703, §3)

DW—1. DEWATERING POND ALREADY FILLED WITH WATER

LOWEST SUBGRADE
ELEVATION TQ BE DEWATERED

UD WITH HOLE CUT| 2 ' MIN.

PUMP SUCTION LINE OR
FOR SUCTION UNE

SUBMERSIBLE PUMP

= r
mn. = \.rwn% PLASTIC 5-GALLON BUCKET WITH

12" MIN. AROUND ON 34 o MANY 3/8° HOLES ORILLED IN SIDES

ALL SIDES OF BUCKET & ,uwuu AND BOTTOM

= AASHTO #3 GRAVEL
(COOT SECT. 703, #3)

127 MIN.
BELOW BUCKET

DW—2. DEWATERING SUMP FOR SUBMERSED PUMP

DEWATERING PUMP
DISCHARGE LINE

SETTLING POND
SURFACE AREA, "A"|
1 SF PER 1 GPM

a _ _ 12
STAKES TO - MIN,
SECURE_END OF 1y 050=6" y
DISCHARGE. LINE 2 2 xos0
4 (MIN.) SOUARE  /MIN (127 MIN)

STABILIZE FLOW PATH
TQ QUTFALL OR
RECEIVING WATERS

RIPRAP PAD TO
DISSIPATE THE
ENERGY OF THE
FLOW EXITING THE
DISCHARGE LINE

SETTLING BASIN
SECTION A

DW—3. SUMP DISCHARGE
SETTLING BASIN

N RO e s
R PS < 3
b

Ta BB o
VEGETATION ———————————4as g

{

SEDIMENT CONTROL LOG——.
(SEE SCL-1 DETAL)

ROCK WILL BE INSTALLED,
AS NECESSARY, TO
PREVENT EROSION

OR ROCK PAD

DW—4. DEWATERING FILTER BAG

DEWATERING INSTALLATION NOTES

1 SEE PLAN VIEW FOR

- LOCATION OF DEWATERING EQUIPMERT
~TYPE OF DEWATERING OFERATIOR (DW-1 TO DW-4)

2 THE OWNER OR CONTRACTOR SHALL DBTAIK A CONSTRUCTION
DISCHAR GE [DEW ATERING) PERMIT FROM THE STATE PRICR TO ANY
DEWATERIMG OPERATIONS DISCHARGING FROM THE SITE ALL
DEWATER|ING SHALL BE INA ACCORDANCE WITH THE RECUIREMENTS OF
THIS PERMIT

3 THEOW NER CR OPERATOR SHALL PROVIDE, OPERATE, AND MAINTAIN
DEWATERING SYSTEMS OF SUFFICIENT SIZE AND CAPACITY TO PERIIT
EXCAVATION AND SUBSEQUENT CONSTRUCTION IN DRY CONDITIONS AND
TO LOWER AND MAINTAIN THE GROUNDWATER LEVEL A MINIRMUM OF 2.
FEET BELCW THE LOWEST POINT OF EXCAVATION AND CONTINUOUSLY
MAINTAIN EXCAVATIONS FREE OF WATER UNTIL BACK FILLED TO FINAL
GRADE

4. DEWATERING OPERATIONS SHALL USE ON OR MORE OF THE DEWATERING
SUMPS SHOWN ABOVE WELL POINTS OF OTHER MEANS APPROVED BY
JEFFERSON COUNTY TO REDUCE THE PUMPING OF SEBIMENT TO
ALLOWABLE LEVELS PRICR TO RELEASE OFF SITE OR TC A RECEIVING
WATER. A SEDIMENT BASIN MAY BE USED IN LIEU OF SUMP DISCHARGE
SETTLING BASIN SHOWNR ABOVE IF A 4-SQUARE FOOT RIPRAP PAD I8
PLACEC AT THE DISCHARGE POINT ANG THE RISCHARGE END OF THELINE
IS STAKED IN FLACE TO PREVENT MOVEMENT OF THE LINE

DEWATERING MAINTE NANCE NOTES

t. INSPECT BMPs EACH W ORKDAY, AND MAINTAIN THEM IN EFFECTIVE
OPERATING CONDITION. MAINTENANCE OF BMPs SHOULD BE PROACTIVE,
NOT REACTIVE, INSPECT BMPs AS SOON AS POSSIBLE (AND ALWAYS WITHIN
24 HOUR S} FOLLOWING A STORM THAT CAUSES SURFACE EROSICN, AND
PERFORM NECESSARY MAINTENANCE

2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO
MAIMTAIN BMPs I EF FEC TIVE OPERATING CONDITICN INSFEC TIONS AND
CORREC TIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY

3 WHERE BAMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INITIATED UPON CISCOVERY OF THE FAILURE

4. DEWATERING BNMPs ARE HEQUIRED IN ADDITION TC ALL OTHER PERMT
REQUIREMENTS

£ TEMPORARY SETTUNG BASINS SHALL BE REMOVED W HEN NO LONGER
NEEDED FOR DEWATERING OFERATIONS, ANY CISTURBED AREA SHALL BE
COVERED WITH TOPSOH., SEEDED AND MJILCHED DR OTHERW ISE
STABILIZED IM A RIAMMER APPROVED BY JEFFERSON COUNTY

DEWATERING
OPERATIONS

W)

Detail 21

Detail 20
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| LENGTH L |

- _

X | AVOID BANK EXCAVATION
EXISTING e ; F POSSIBLE
GRADE h & CULVERT (AS SPECIFIED)

HEIGHT H CULVERT DIAMETER CD

VERT CROSSING SECTI

|
7 D50-12" TYP. RIPRAP
CULVERTS AS SPECIFIED

1% (MINUS) CRUSHED ROCK J
12" MIN. COVER 7

s — * ~ u.r.u,u\,uvm

GEOTEXTILE FABRIC FOR _|
MATERIAL SEPARATION

GEOTEXTILE OR MAT

ION_A

ISC—1. CULVERT CROSSING

| LENGTH L |

LENGTH CL

AVOID BANK EXCAVATION
IF POSSIBLE

FORD CROSSING SECTION

EXISTING CHANNEL GRADE
>2 « \:‘
N Hi 12" MIN
GEOTEXTILE OR MAT

SECTION A

050-6" RIPRAP VOIDS FILLED
WITH 14" (MINUS) CRUSHED ROCK

EXCAVATED uTILITY
TRENCH

PROPOSED UTILITY /

FLUME PIPE

EMBANKMENT, TYP

/ EXISTING STREAM
BANK

FLUME CROSSING PLAN

STABILIZED

STREAM BANK EMBARKMENT, TYP.

O\ .
sreems riow ]| \ /1=
/!w,—mm\,; BOTTOM

EXCAVATED UTILITY TRENCH

PROPQSED UTILITY

SECTION A

TE MPORARY STREAM CROSSING INSTALLATION NOTES

1 SEE PLAN VIEN FOR
- LOCATION OF TEMFORARY STREAM CROSSINGS
- STREAM CROSSING TYPE {FORD, CLLVERT. OR FLUME}
- FOR FORD CROSSING LENGTH (L) CREST LENGTH {CL) AND DEFTH (D)
~FOR CYLVERT CROSSING LENGTH (L), CREST LENGTH ICL} AND
CROSSING HEIGHT [H), DEPTH (D). CULVERT DIAMETER (CG). AND
NUMBER, TYPE, AND CLASS OR GAUGE OF CULVERTS
2 TEMPORARY STREAMCROSSING DIMENSIORS, D50, AND NUMBER OF
CULVERTSINDICATED {FOR CULVERT CROSSINGS) SHALL BE CONSIDERED
MINIMURM DIMENSIONS. THE ENGINEER MAY ELECT TO INSTALL LARGER
FACIUTIES. ANY DAMAGE TO STREAR CROSSING OR EXISTING STREAN
CHANNEL DURING BASEFLOW OR FLOOD EVENT SHALL BE IMMEDIATELY
REPAIRED
3 SEE MAJOR DRAINAGE CHAPTER IN UDFCD VOLUME Hf FOR RIPRAP
GRADATIONS.
4 WHERE FAILURE OF A STREAMTROSSING CAN RESULT IN SIGNIFIDANT
DAMAGE OR HARM, IT MUST BE DESIGNED BY A STRUCTURAL ENGINEER

+ INSPECT BMPs EACH WORKDAY, AND MAN TAIN THEM IN EFFECTIVE
OPERATING CONDITICN. MAINTENANCE OF BIWFs SHCULD BE PROAC TIVE,
NOT REACTIVE, INSPECT BAPs AS SOON AS POSSIBLE (AND ALWAYS WITRIN
24 HOURS) FOLLOWNG A STORM THAT CAUSES SURFACE EROSION AND
PERFORM NECESSARY MAINTENANCE

2FREQUENT CBSERVATIONS AND MAINTENANCE ARE NECESSARY TO
MAINTAIN BMPs N EFFECTIVE OPERAT NG CONDITION INSPECTIONS AND
CORREC TIVE MEASURES SROULD BE DOCUMENTED THORCUGHLY

3 WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INETIATEL! UPON DISCOVERY OF THE FAILURE

4 REMOVE SEDIMENT ACCUMULATED UPSTREAM OF CROSSING ASNEEDED
TO MAINTAIN THE FUNCTIONALITY OF THE CROSSING

& STREAM CROSSINGS ARE TOREMAIN IN FLACE UNTIL NO LONGER NEECED
AND SHALL BE REMOVED PRIOR TO THE END OF CONSTRUCTION

6. WHEN STREAM CROSSINGS ARE REMOVED . THE DISTURBED AREASHALL

BE COVERED WIPM TOPSCIL. SEEDED AND MULCHED AND COVERED WITH
GECTEXTILE OR OTHERWISE STABILIZED IN A MANNER APPROVED BY
JEFFERSON COUNTY

TSC—2. FORD CROSSING TEMPORARY STREAM
CROSSING
Detail 21
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NOTE:
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1+54.89

~,—PROP DITCH @ 56'08.33" (RT)§

DELTA
DEGREE OF CURVE
ANGE

NOTES:

USE DITCH LOCATION AS TEMPORARY ACCESS
ROAD AND CONSTRUCT CONCRETE LINED DITCH
AFTER COMPLETION OF THE WASTE ROCK PILE
ENGINEERED CAPS.
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NOTES:

1. USE DITCH LOCATION AS TEMPORARY ACCESS
ROAD AND CONSTRUCT CONCRETE LINED DITCH
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ENGINEERED CAPS.

2. SEE SHEET 28 FOR SOUTHERN WRP DITCH
TYPICAL SECTION.
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NORTHERN WRP DITCH HORIZONTAL ALIGNMENT DATA 147 -0"

Chain DITCH contains: _Q
1000 CUR 1001 CUR 1002 CUR 1003 1004 .
12.'-o"
Beginning chain DITCH description 2 t
==zzzzzzzss=z=z===z=zz=====z=zzzzz=z==s==sss=S=S:s=ssSS=SssSSS=sssss===sss=S=s====s=sszz==zzzz32 .
Point 1000 N 1,734,786.11 E 3,060,055.99 Sta 0+00. 00 12" 6'-0" | 6'-0" 12"
Course from 1000 to PC 1001 N 68° 27" 21.63" E Dist 103.64 T — ' EXIST GRADE
Curve Data c 1 — —_—
e * r2
Curve 1001 L !
P.I. Station 1+30.95 N 1,734,834.20 E 3,060,177.79 - K I
Delta = 48° 56° 49.88" (RT) o L
Degree = 95° 29 34.68" R l,’ '
Tangent = 27.31 o~ o
Length . 51.26 P
Radius = 60. 00 2
External = 5.92 v N
Long Chord = 49, 71 5" CONC
Mid. Ord. = 5.39 WEEP DRAIN @ 20’ 0.C.
P.C. Station 1+03.64 N 1,734,824.17 E 3,060, 152. 38 9"
P.T. Station 1+54.89 N 1,734,821.63 E 3,060, 202.03
C.C. N 1,734,768.36 E 3,060,174.42 NOTE:
Back = N 68 27" 21.63" E SEE SHEET 31 FOR CONCRETE AND REINFORCING
Ahead = S 62° 35 48.50" E REQUIREMENTS OR FOR ALTERNATIVE SUBSTRATES.
Chord Bear =S 87° 04’ 13.44" E

Course from PT 1001 to PC 1002 S 62° 35’ 48.50" E Dist 49.07 NORTHERN WRP
DITCH TYPICAL SECTION

Curve Data

¥ommmmmmmm s * NTS
Curve 1002
P.I. Station 2+39.11 N 1,734,782.87 E 3,060, 276. 80
Delta = 19° 56° 08.33" (RT)
Degree = 28° 38" 52.40" 147 -0"
Tangent = 35.15
Length = 69.59 q:_
Radius = 200. 00 '
External = 3.07 f
Long Chord = 69. 24 12’ -0"
Mid. Ord. = 3.02 d
P.C. Station 2+03.96 N 1,734,799.04 E 3,060, 245. 59 '
P.T. Station 2+73.55 N 1,734,757.02 E 3,060, 300. 62
C.C. N 1,734,621.49 E 3,060, 153.54 12" 6’'-0" | 6'-0" 12"
Back =S 62° 35 48.50" E
Ahead = S 42° 39’ 40.17" E ! EXIST GRADE
Chord Bear =S 52° 37’ 44.34" E —_— | /

. v - T T - _— .

Course from PT 1002 to PC 1003 S 42° 39’ 40.17" E Dist 152.97 \

Curve Data . l

¥mmmm e mmm * o L
Curve 1003 K ,
P.I. Station 4+92.03 N 1,734,596.35 E 3,060, 448. 68 ~ 1
Delta = 95° 01’ 39.93" (LT
Degree = 95° 29° 34.68" F \
Tangent = 65.51 N )
Length = 99.51 5" CONC
Radius = 60. 00 -WEEP DRAIN @ 20’ O.C.
External = 28.83 9"
Long Chord = 88.49
Mid. Ord. = 19.48 NOTE:
P.C. Station 4+26.52 N 1,734,644.53 E 3,060, 404. 28 SEE SHEET 31 FOR CONCRETE AND REINFORCING
P.T. Station 5+26.04 N 1,734,644.80 E 3,060, 492. 78 REQUIREMENTS OR FOR ALTERNATIVE SUBSTRATES.
C.C. N 1,734,685.19 E 3,060, 448. 41
EECKG - E 3;" ?g’ ?g.;g” E SOUTHERN WRP TBPE FIRM NO. F-366

ea = ° ’ . 90"
Chord Bear = N 89° 49’ 29.86" E 8918 TESORO DRIVE
DITCH TYPICAL SECTION ot TESORO ORAE

Course from PT 1003 to 1004 N 42° 18’ 39.90" E Dist 70.49 NTS
Point 1004 N 1,734,696.93 E 3,060,540.23 Sta 5+96.53

Ending chain DITCH description

SOUTHERN WRP DITCH HORIZONTAL ALIGNMENT DATA cotftter
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S

Chain DITCH_SOUTH contains: SCHWARTZWALDER MINE

B50 851 o2 857 £54 859 REMEDIATION CUT AND FILL PROJECT
Beginning chain DITCH_SOUTH description
Point 850 N 1,734,277.94 E 3,060, 132.46 Sta 0+00. 00 CONCRETE LINED DlTCH
Course from 850 to 851 S 26° 35’ 18.28" E Dist 240.95 MISCELLANEOUS DETAILS
Point 851 N 1,734,062.47 E 3,060,240.31 Sta 2+40.95 SHEET 1 OF 2

Course from 851 to 852 S 25° 09’ 30.66" E Dist 163.64
Point 852 N 1,733,914.36 E 3,060, 309.87 Sta 4+04.59
Course from 852 to 853 S 32° 58 37.15" E Dist 109.14

Point 853 N 1,733,822.80 E 3,060, 369.28 Sta 5+13.73

Course from 853 to 854 S 41° 36’ 56.11" E Dist 259.23 N.T.S

Point 854 N 1,733,629.00 E 3,060,541.44 Sta 7+72.96 o

Course from 854 fto 855 S 39° 56’ 09.46" E Dist 50.89

Point 855 N 1,733,589.98 E 3,060,574.11 Sta 8+23.84 PROJECT NO.: 160236.000.2 DATE: 2/24/2017
Ending chain DITCH_SOUTH deseription T ORAWNBY:  [DSeNBY: CHKD BY: sHTNO: 28
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WELDED WIRE FABRIC
9" 5" CLASS "A" 3000 PSI CONCRETE
5" CONC RIP-RAP
NTS
|
14°-0
12/ -0" -
LW 6" -0 | 6'-0" 6 -0" , 6’ -0" 6"
“ 1 i [EXIST GRADE | /EXIST GRADE
% : I T
7 s ' 52 ﬂé % A
; i I U 14y \COMPACTED FILL TBPE FIRM! NO. F-368
v % ' cé’d L (TYP.) 8918 TESORO DRIVE
p ITONIO, TEXAS 78217
~ % : {58?000 g SAN AN
? ol b
i -- *— o &
% 5@ 1" CONC. CLOTH 1" CONC. CLOTH 2(%:
2 -0 \ROCK (SOURCED ON-SITE)
GROUTED TOE-DOWN (TYP) (TYP.) SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT
CONC. CLOTH W/ GROUTED TOE-DOWN CONC. CLOTH W/ COMPACTED FILL TOE-DOWN
NTS NTS
CONCRETE LINED DITCH
MISCELLANEOUS DETAILS
WRP V-CHANNEL CAPACITY CALCULATIONS SHEET 2 OF 2
Depth, D |Side Slope,| Slope, S | Manning’s | Areaq, A Wetted Hydraulic Freeboard
Areq i (f+) SS (X:1) | (ft/ft+) |Coefficien| (sq. f+) | Perimeter, Radius, R | F1oWs CFS | o Ui ded
Nort+h WRP 1.00 3.00 0.14 0.013 3.00 6. 32 0.47 78.25 1.00
South WRP 1.00 3.00 0.1 0.013 3.00 6. 32 0.47 69. 36 1.00
Q = (1.49/n) ARZS™™
N.T.S.
CONCRETE LINED DITCH HYDRAULIC CALCULATIONS
PROJECT NO.: 160236.000.2 DATE: 2/24/2017
DRAWN BY: DSGN BY: CHKD BY: SHTNO.: 29
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WRP V-Channel Capacity Calculations

Depth, D |Side Slope, Slope, S | Manning’s | Areaq, A Wetted | Hydraulic Freeboard

Areq # (f+} ss (i (t1/f1) |Coefficien (sq. ) |Perimeter,| Radius, R | F1oWs CFS | 5 0T ded
Nor+h WRP 1.00 3. 00 0.14 0.013 3.00 6.32 0.47 78.25 1.00
South WRP 1.00 3. 00 0.11 0.013 3.00 6.32 0.47 69. 36 1.00

Q = (1.49/n)ARS"?
WRP SCS Peak Flow Table

DRAINAGE | DRAINAGE CURVE LAG TIME PEAK FLOW

AREA ID | AREA (SQ | NUMBER, CN (HRS) Q1o (CFS) [ Qs (CFS) [ Q 10 (CFS) | Q mo (CFS)
North WRP 0.059 71.00 0. 31 21.0 51.7 67.7 112.3
South WRP 0.054 69. 00 0.24 20.9 52.0 68.2 113.9

North WRP Curve Number

2

Hsy:‘rlo | Toygplec Percesrglic:ge of [ curve Number’
A 13. 3% 32
B 9.3% 58
c 0.0% 72
D 17. 4% 79
Weighted Curve Numbers n

'Data from NRCS Web Soil Survey

Data from NRCS 1986 Runoff Curve Number
Table for Good (>70% ground cover)

Note: All three areas have the same
approximate soil distribution, land
coverage, and land type.

South WRP Curve Number

2

Hg;l'rlo ITqupiec Percesrgl;c:ge of| curve Number
A 22.2% 32
B 0. 0% 58
[% 0.0% 72
D 77.8% 79
Weighted Curve Numbersj 69

Data from NRCS Web Soil Survey

Data from NRCS 1986 Runoff Curve Number
Table for Good (>70% ground cover)

Note: All three areas have the same
approximate soil distribution, land
coverage, and land type.

collter

SCHWARTZWALDER MINE
REMEDIATION CUT AND FILL PROJECT

DRAINAGE AREA MAP

HORIZ. SCALE: 1"=300'
0 150 300

SCALE IN FEET

PROJECT NO.: 160236.000.2 DATE: 2/23/2017
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SwMP TEMPLATE TEXT WITHOUT BMP NARRATIVES FOR PROJECTS WITH 1 ACRE OR MORE OF DISTURBANCE

1. SITE DESCRIPTION
For Information Only to fulfill the CDPS-SCP (Colorado Discharge Permit System - Stormwater Construction Permit) Update to
reflect current project site conditions.

A. PROJECT SITE DESCRIPTION: The project site is located the Schwartzwalder Mine at the end of Glencoe Valley Road
and along Ralston Creek. The project consists of the removal of the radiologically contaminated alluvial fill soil due to
past uranium mining activities at two locations at the mine site and to place the contaminated materials within two
engineered waste rock piles on site. The location and approximate depths of contamination have been outlined in a
report developed by Cotter Corporation (N.S.L.) titled “Characterization, Remedial Criteria and Disposal Options for
Alluvial Fill Source Term Materials at the Schwartzwalder Mine Site.”

B. PROPOSED SEQUENCING FOR MAJOR ACTIVITIES: Construction should last approximately six (6) months and will
include excavation of contaminated material at two locations at the Schwartzwalder Mine site, placement of the
contaminated materials under a engineered waste rock piles at the mine site, construction of a concrete lined ditches to
direct water around the northern and southern waste rock piles, and re-establishment of the access road to the mine
site after the contaminated soils under the roadway have been removed.

The two contaminated sites will be excavated in phases. The eastern contaminated site, Remediation Site #2, will be
excavated first. The excavation will occur in phases, if possible, to provide continual access from Glencoe Valley Road to
the mine site. Once the contaminated soil has been removed for each section of Remediation Site #2, the location will
be refilled and/or regraded with uncontaminated or new soil to re-establish the access road to the mine site. The
western contaminated site, Remediation Site #1, will then be excavated in phases similar to Remediation Site #2.

The engineered waste rock piles will be constructed in phases as shown on the plan sheets. Once all the contaminated
soil has been placed and compacted, the engineered rock cap will be placed and then topsoil, seeding and turf
reinforcement matting applied to protect against erosion.

C. ACRES OF DISTURBANCE:
1. Total area of construction site: 30 acres
2. Total area of disturbance: 20 acres
3. Acreage of seeding: 4.24 acres

D. EXISTING SOIL DATA: Majority or soil is rock: Argiustolls Rock outcrop, Ratake-Cathedral Rock outcrop, Allens Park
variant of Ratake Rock outcrop, Cryofluvents, and Curecanti very stony sandy loam. These soil areas generally consist of
0.5-3.0 feet of gravelly to stony sandy loam over bedrock.

E. EXISTING VEGETATION, INCLUDING PERCENT COVER: General ground cover is Evergreen Trees with small brush

understory and areas of grass in between within the overall project area. Percent groundcover is <5% within the
areas of disturbance and approximately 15% for the entire construction site

F. POTENTIAL POLLUTANTS SOURCES: See First Construction Activities under Potential Pollutant Sources. The ECS
-shall prepare a list of all potential pollutants and their locations in accordance with subsection 107.25.

G. RECEIVING WATER:
1. Outfall locations: The entire Schwartzwalder Mine site drains to Ralston Creek. The excavated areas will be
directed to sump locations to be pumped to a treatment location before being released into Ralston Creek.
2. Names of receiving water(s) on site and the ultimate receiving water: Ralston Creek and Ralston Reservoir
3. Distance ultimate receiving water is from project: 10,000 feet

H. ALLOWABLE NON-STORMWATER DISCHARGES:
1. Groundwater and stormwater dewatering: Discharges to the ground of water from construction dewatering
activities may be authorized provided that:
a. the source is groundwater and/or groundwater combined with stormwater that does not contain
pollutants
b. the source and BMPs are identified in the SWMP
c. discharges do not leave the site as surface runoff or to surface waters.
2. If discharges do not meet the above criteria a separate permit from the Department of Health will be required.
Contaminated groundwater requiring coverage under a separate permit may include groundwater contaminated
with pollutants from a landfill, mining activities, industrial pollutant plumes, underground storage tank, etc.
3. Existing water treatment plant discharge for the water treatment plan on Cotter Corporation’s property.
I. ENVIRONMENTAL IMPACTS:
1. Wetland Impacts: YES NO

2. Stream Impacts: YES NO
3. Threatened and Endangered Species: N/A

2. SITE MAP COMPONENTS:

Pre-construction

A. PROJECT CONSTRUCTION POTENTIAL SITE BOUNDARIES Shown on SWMP Site Map

B. ALL AREAS OF GROUND SURFACE DISTURBANCE Shown on SWMP Site Map

C. AREAS OF CUT AND FILL Shown on SWMP Site Map

D. LOCATION OF ALL STRUCTURAL BMPs IDENTIFIED IN THE SWMP Shown on SWMP Site Map

. LOCATION OF NON-STRUCTURAL BMPs AS APPLICABLE IN THE SWMP Shown on SWMP Site Map

F. SPRINGS, STREAMS, WETLANDS AND OTHER SURFACE WATER Shown on SWMP Site Map

G. PROTECTION OF TREES, SHRUBS, CULTURAL RESOURCES AND MATURE VEGETATION Shown on SWMP Site Map

H. AREAS USED FOR STORING AND STOCKPILING OF MATERIALS, STAGING AREAS (field trailer fueling,etc) and BATCH

PLANTS Shown on SWMP Site Map

m

3. SWMP ADMINSTRATOR FOR DESIGN: Dan Leyendecker, P.E. - Principal of LNV, Inc.

4. STORMWATER MANAGEMENT CONTROLS FIRST CONSTRUCTION ACTIVITIES

THE CONTRACTOR SHALL PERFORM THE FOLLOWING:
A. DESIGNATE A SWMP ADMINISTRATOR/EROSION CONTROL SUPERVISOR (To be filled out at time of construction;

designate the individual(s) responsible for implementing, maintaining and revising SWMP, including the title and contact
information. The activities and responsibilities of the administrator shall address all aspects of the projects SWMP.)

Name/Title: Contact information:

B. POTENTIAL POLLUTANT SOURCES

Evaluate, identify and describe all potential sources of pollutants at the site in accordance with subsection 107.25 and
place in the SWMP notebook. All BMPs related to potential pollutants shall be shown on the SWMP site map by the
contractor’s ECS.

C. T MANAGEMENT P MPs) FOR STORMWATER POLLUTION PREVENTION

PHASED BMP IMPLEMENTATION

During Design: “BMP as Designed” boxes are marked when used in the SWMP. During construction: the ECS shall
update the “In use on site” boxes to match which BMPs are currently in use on site. Clearly describe the relationship
between the phases of construction and the implementation of BMP controls.

STRUCTURAL BMPs that may be potentially used on the project for erosion and sediment control; practices may
include, but are not limited to:

In
use [FIRST
BMP as jon |CONSTRUCTION |DURING INTERIM/FINAL

BMP TYPE OF CONTROL |Designed jsite |ACTIVITIES CONSTRUCTION |STABILIZATION
Earth Berm/Diversion erosion X X X
*Check Dams sediment X
Erosion Logs sediment X X X
Embankment Protector erosion
Inlet Protection erosion
Outlet Protection erosion
Concrete Washouts construction X
Vehicle Tracking Pad construction X X
Dewatering sediment X X
Temporary Stream Crossing |erosion
Clean water diversion X
Other

NON-STRUCTURAL BMPs that may be potentially used on the project for erosion and sediment control; practices may
include, but are not limited to:

In
use [FIRST
BMP as jon |CONSTRUCTION DURING INTERIM/FINAL

BMP TYPE OF CONTROL |Designed [site |[ACTIVITIES CONSTRUCTION [STABILIZATION
Surface Roughening/Grading
Techniques erosion | - . X
Soil Binder erosion X
Protection of Trees erosion X X
Preservation of Mature
Vegetation lerosion x x x x

*Check dams may be rock, erosion logs, silt dikei,wsilf berm, etc. as indicated in thekl:lairrratives and SWMP site map. o

Erosion control devices are used to limit the amount of soil loss on site.
Sediment control devices are designed to capture sediment on the project site.
Construction control are BMPs related to construction access and staging.

BMP locations are indicated on the SWMP site map.

NARRATIVES

EROSION CONTROL LOGS
Place erosion control logs along the top of slopes towards Ralston Creek per the plans or as directed. Maintain and
replace the erosion control logs as needed.

EARTH BERM/DIVERSION

During excavation of the contaminated area, divert all runoff within the excavated areas to the closest sump location,
so the contaminated runoff will be pumped to the on-site water treatment facility.

DEWATERING

Any dewatering conducted within the areas of excavation shall discharge the water to the on-site water treatment
facility.

PRESERVATION OF MATURE VEGETATION
Protect trees and mature vegetation outside the limits of construction.

TBPE FIRM NO. F-366
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BMP details and narratives not covered by the SWMP or Standard Plan M-208-1 shall be added to the SWMP notebook 11. TABULATION OF STORMWATER QUANTITIES

by the ECS. Pay Item Description pay Unit | *Quantity
D. OFFSITE DRAINAGE (RUN ON WATER) 208 Erosion Log LF 4000
208 Erosion Bales LF 100
1. Describe and record BMPs on the SWMP site map that has been implemented to address off site run-on water 208 Vehicle Tracking Pad (Construction Entrance) EA 4
in accordance with subsection 208.03. -
1000 Dewatering LS 1
E. VEHICLE TRACKING PAD/VEHICLE TRACKING CONTROL Turf Reinforcement Matting sy 38000
Hydromulch Seeding and 6 Inch Topsoil 5} 38000

1. BMPs shall be implemented in accordance with subsection 208.04.
*It is anticipated that additional BMPs and BMP quantities not shown on the SWMP Site Maps shall be

F. PERIM CONTROL required on the project for unforeseen conditions and replacement of items that are beyond their useful
service life, see subsection 208.03 and 208.04 (e). Quantities for all BMPs shown above are estimated,
1. Perimeter control shall be established as the first item on the SWMP to prevent the potential for pollutants and have been increased for unforeseen Project conditions.
leaving the construction site boundaries, entering the stormwater drainage system, or discharging to state
waters.

2. Perimeter control may consist of vegetation buffers, berms, silt fence, erosion logs, existing landforms, or
other BMPs as approved.
3. Perimeter control shall be in accordance with subsection 208.04.

5. DURING CONSTRUCTION
RESPONSIBILITIES OF THE SWMP ADMINISTRATOR/EROSION CONTROL SUPERVISOR DURING CONSTRUCTION

The SWMP should be considered a “living document” that is continuously reviewed and
modified. During construction, the following items shall be added, updated, or amended as
needed by the SWMP Administrator/Erosion Control Supervisor (ECS) in accordance with
Section 208.

During construction, indicate how items that have not been addressed during design are being
handled in construction. If items are covered in the template or other sections of the SWMP
notebook indicate below what section the discussion takes place.

A. STOCKPILE MANAGEMENT - shall be done in accordance with subsection 107.25 and 208.07

B. CONCRETE WASHOUT - Concrete wash out water or waste from field laboratories and paving equipment shall be
contained in accordance with subsection 208.05.

C. SAW CUTTING - shall be done in accordance with subsection 107.25, 208.04, 208.05

D. STREET CLEANING - shall be done in accordance with subsection 208.04

6. INSPECTIONS

A. Inspections shall be in accordance with subsection 208.03 (c).

7. BMP MAINTENANCE

A. Maintenance shall be in accordance with subsection 208.04 (f).

8. RECORD KEEPING

A. Records shall be kept in accordance with subsection 208.03 (c).
TBPE FIRM NO. F-366

9. INTERIM AND FINAL STABILIZATON 8918 TESORO DRIVE

SAN ANTONIO, TEXAS 78217

A. SEEDING PLAN

Soil preparation, soil conditioning or topsoil, seeding (native), mulching (weed free) and mulch tackifier will be required
for an estimated 4.24 acres over the top cap of the engineered waste rock piles. Native soils are mainly 0.5-3.0 feet of
gravelly to stony sandy loam over bedrock. The proposed ditch grading will be rock riprap armored in place of

vegetation. catter

Species Variety % of Mix Broadcast* lbs/acre

Big Bluestem Kaw 20 4.4 SCHWARTZWALDER MINE
Sideoats Gramma Vaughn 20 3.6 REMEDIATION CUT AND FILL PROJECT
Little Bluestem Pastura 20 2.8

Yellow Indiangrass Holt 10 2

Western Wheatgrass*** Arriba 10 3.2

23?3:'?::;: reac -Nebraska 28 éO g 6 STORM WATER MANAGEMENT
Blue Grg'amma Lovington 5 0:3 PLAN NARRAT'VE
TOTAL 100% 18.9 Ibs/acre SHEET 2 OF 2

* Use this seeding rate for both broadcast and hydromulch applications.
*** Streambank Wheatgrass (Sodar) can be substituted for the Western Wheatgrass.

10. PRIOR TO FINAL ACCEPTANCE
A. Final Acceptance shall be in accordance with subsection 208.10.

N.T.S.
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NOTE:
‘\\§>\ 1) ALL TREES AND MATURE PLANTS OUTSIDE

THE LIMITS OF CONSTRUCTION WILL BE
‘% PROTECTED.
2) CONSTRUCT TEMPORARY STREAM/LOW WATER
CROSSINGS AS NEEDED.

3) SLOPE EXCAVATIONS TOWARDS ONE OF
THE EXIST SUMP LOCATIONS SHOWN
SO ALL RUNOFF CAN BE TREATED
DUE TO CONTAMINATION.
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4 N
STANDARD EROSION AND SEDIMENT CONTROL NOTES:
1. The contractor must notify the Jefferson County Division of Transportation and 12. All disturbed slopes (unless in a competent rock cut) greater than or equal to 3:1
Engineering (303.271.8495) at least three days prior to starting construction. (H:V), flow lines of swales, gutter downspouts, or additional areas at the discretion
of county staff, shall b otected with rosi ntrol blanket or equivalent
' . ' y staff, shall be pr an erosion co qui DETAIL SHEET
2. Al grading, erosion, and sediment control must conform to approved plans. BMP..
Revisions to land disturbance areas, slopes, and/or erosion and sediment control NO. NO. BMP LEGEND
measures are not permitted without prior approval from the Jefferson County 13. If it is necessary to move material in excess of 300 cubic yards and/or in excess
Planning and. Zoning Division. Field modifications to an equivalent BMP thc't does not of 10,000 square feet of land disturbance area to or from another unincorporated 7 @ SURFACE ROUGHENING
affect the site hydrology may be approved by Jefferson County Transportation and Jefferson County site, o grading permit or Notice of Intent (NOI) is necessary for the 2 @ EROSION CONTROL BLANKET
. . L
Engineering staff. off—site property. If the material is moved to a property located within another
jurisdiction, evidence is required that the local government has approved the grading 3 @ TEMPORARY SLOPE DRAIN
3. The approved plans are valid for two (2) years from the date of approval from operation. 4 @ TR OUTLET PROTECTION
Jefferson County.
, . 5 e b ROUGH CUT STREET CONTROL
14. The landowner and/or contractor is responsible for clean up and removal of all
4. The landowner and/or contractor is responsible for obtaining a permit for Stormwater sediment and debris from all drainage infrastructure and public facilities during the 6 @ ——D— EARTH DIKES AND DRAINAGE SWALES
Discharges Associated with Construction Activity from the Colorado Department of entire construction process. 7 @ T TERRACING
Public Health and Environment, at least 10 days prior the start of construction 8 @
o . . CHECK DAM
activities for land disturbance areas of one acre or greater. The permit must be 15. The landowner and/or contractor must toke reasonable precautions to ensure that
i 9
kept current throughout the construction process. vehicles do not track or spill earth materials on to streets/roads and must @ CONCRETE WASHOUT AREA
immediately remove such materials if this occurs. 10 @ STOCKPILE MANAGEMENT
5. Erosion control BMPs must be installed prior to grading activities. i @ @
SILT FENCE
. . . . 16. The landowner and/or contractor is responsible for controlling litter such as
6. Approved erosion and sediment control BMPs shall be maintained and kept in good 12 @ @ SEDIMENT CONTROL LOG
. . . . discarded building materials, concrete truck washout, chemicals, and sanitary waste,
repair for the duration of the project. At a minimum, the property owner or 13 @
) . ) as applicable. In addition, spill prevention and containment BMPs for construction STRAW BALE BARRIER
contractor shall inspect all BMPs in accordance with the approved plans. All terial " 4 fuel t b ded licable. Locoti t stockni
necessary maintenance and repair activities shall be completed immediately. materials, waste, and fuel must be provided, as applicable. Locations of stockplies, 4 @ ROCK SOCK
. . . concrete washout areas, and trash receptacles must be clearly shown on the plans.
Accumulated sediment and construction debris shall be removed and properly 15 @ INLET PROTECTION
. Littering is defined and enforced by CRS 18-4-511.
disposed. 16 ® SEDIMENT BASIN
7. Al topsoil must be salvaged, segregated, and stockpiled separately from the 17. Fugitive dust emissions resulting from grading activities and/or wind shall be 17 @ @ CONSTRUCTION FENCE
overburden. Topsoil and overburden must be redistributed within the graded area controlled using the. best available co.ntrol technology, ?s defined b'y the Colorado 18 @ @ VEHICLE TRACKING CONTROL
after rough grading to provide a suitable base for areas that must be seeded and Department of Public Health and Environment, at the time of grading. . @ STABILIZED STAGING. AREA
planted. Runoff from the stockpiled area must be controlled to prevent erosion and .@
sedimentation of receiving waters. 18. Earth materials and construction supplies are to be stored on a construction site 20 TEMPORARY DIVERSION CHANNEL
staging area, and are not to be stored on the street or sidewalk. Locations of
21 DEWATERING
. . . stockpiles, concrete washout areas and trash receptacles are clearly located on the
8. Soils that are stockpiled for more than thirty (30) days shall be seeded and mulched
L ] . plans. 21 @ @ TEMPORARY STREAM CROSSING
within fourteen (14) days of stockpile construction.
. 19. The Jefferson County Planning and Zoning Division, or its authorized representative,
9. The landowner and/or contractor must immediately toke all necessary steps to may modify the erosion and sediment control plan as field conditions warrant.
control sediment discharge.
10. Soil stabilization measures shall be applied within 30 days to disturbed areas, which
may not be ot final grade, but will be left dormant for longer than 60 days.
11. If applicable, the following note shall be completed:
Temporary vegetative cover consisting of (species/variety)(mix noted below) must be
(drill) (hydro_)(broadcast) seeded ot _____ pounds pure live seed per acre.
Mulch consisting of ———__, opplied ot a rate of ________ tons per
acre and crimped must be used to stabilize the exposed surface.
Soil amendments consisting of (specify type) must be incorporated into the soil to a
depth of _______ inches below grade at ________ cubic yards per 1,000
square feet.
Permanent vegetative cover consisting of (species/variety)(mix noted below) must be
(drill) (hydro_)(broadcast) seeded at ____________ pounds pure live seed per
acre.
(Temporary)(Permanent) Seed Mix
Species Variety % of Mix Min. Ibs. PLS/Acre
| — : ‘ ‘ ) |
Revisions: Designed By: Scale: (As Shown) JEFFERSON COUNTY G E S C STANDARD NOTES
Details from UDFCD - November, 2010. Drawn By: Date Created: 07/25/2012 DIVISION OF cddede e
Checked By: Staff Plot Date:  7/26/2012 PLANNING & ZONING AND DETAILS
- - 100 JEFFERSON COUNTY PARKWAY, SUITE 3550
File: GESC_Details_Sht1.dwg GOLDEN, COLORADO 80419
- (303) 271-8700 ) ) Sheet 1 of 9
\ File Location: G: \PROJECTS\_CAD\Standards\PnZ Ersion Control Details Project No.: 4

Sheet 35



r ™)
EXTEND RIPRAP TQ HEIGHT OF @
CULVERT OR NORMAL CHANNEL
iyl > seacin > EARTH DIKE AND DRAINAGE SWALE MAINTENANCE NOTES
e, e, — 1. INSPECT BN Ps EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE
> 3 OPERATING CONDITION. MAINTENANCE OF BMPs SHOULD BE PROACTIVE.
I PL < M,N TRANSVERSE NOT REACTIVE. INSPECT BMPs AS SOON AS POSSIBLE (AND ALWAYS
w oo AbADES ROV TO Swae WITHIN 24 HOURS) FOLLOWING & STORM THAT CAUSES SURFACE
o0 EXCAVATED L i - exsnne oo EROSION, AND PERFORM NECESSARY MAINTENANCE.
o | — 1 X COMPACTED UNLINED EARTH DIKE FORMED BY BERM 2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO
M MAINTAIN BMPs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND
: ) CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY
8 MJNIMUM
FOR VEHICUTPASSAGE 3. J. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
L oL oo [RANSVERSE FLOW INITIATED UPON DISCOVERY OF THE FAILURE
TEMPORARY OUTLET PROTECTION PLAN GEOTEXYLE SOCK(S) FILLED WITH — — - 4. SWALES SHALL REMAIN IN PLACE UNTIL THE END OF CONSTRUCTION: IF
- GRusHg R OR CONPACTED peili EXSTING GRADE APPROVED BY JEFFERSON COUNTY , SWALES MAY BE LEFT IN PLACE.
a >3 >3
z 5 WHEN A SWALE IS REMOVED, THE DISTURBED AREA SHALL BE COVERED
l [o- 2o ROUGH CUT STREET CONTROL PLAN =1 PACT! NLIN XCAVAT WA| WITH TOPSOIL, SEEDED AND MULCHED OR OTHERWISE STABILIZED IN A
MANNER APPROVED BY JEFFERSON COUNTY
5 PL q
B ow
"GeoTELE / KEY IN TO 2 3 ¥ — FLOW
AROUND P! / = - < "\ exisninG GRADE
TION A EXCANATED ROADBED 157 MIN
SECTION A MPACT NLIN WA FORM Y T _AN
wLE oP-1 TEZ{ECI)'?(?R:AEO&YLET PRGTECT]% AR F Elu:
PINE aprON | RIPRYP DSO 6o ‘i e ’_w(m]__l STAKES (SEE ECB) EARTH DIKES AND
mmo R. | DISCHARGE, LENGTH, La ODIAMETER o
(mg " Q (cFs) (F1) cl:Es) SECTION B GEOTEX“"(ESE%R E"é'ér) . ACHOR TRENCH AT DRAINAGE SWALES
8 \ i o / o TABLE RCS-1 Le/ Res-2 . D AT s
Y s | 8/ wolx e e bt
1o 3 L 20-30 5 <2 NOT TYPICALLY NEEDED INTERMEDIATE ANCHOR TRENCH AT (SEE EC8)
10 10 6 2 / 200 ONE-HALF ROLL LENGTH Detail 6
18 20 & g 3i40] 7 3 200 (SEE ECB) TRANSVERSE ANCHOR TRENCHES AT
40 26 16 1501 9 4 150 OVERLAPPING JOINTS wm-« ANv ADJACENT
0 1 ] 51-60 | 105 5 / 100 ROLLS OF BLANKET (SEE ECB)
9 6 50
2 5 & 12 61-70 | 12 > e
C 2 16 5/ 25 S—3. EC INED SWALE (CUT AND FiLL OR BERM
OP—1. TEMPORARY OYTLET PROTECTION
N\
|
TEMPORARY OUTLET PROTECAIONYNS TALLATION NOTES NO " /
1. SEE PLANVIEW FOR 30 MIL MIN. SEERG (@ M)
- LOCATION OF QUTLET PROTECTION. ROUGH CUT STREET COI INSTRLLA TION NOTES THICKNESS G?CS&% @ENCH AT PERIVETER ?Rksgg,e
K T —
- DIMENSIONS OF OUTLET FROTECTION 1. SEE PLAN VIEW FOR OVERLAPPING .somrs WITH ANY "HVNIES
2. DETAIL IS INTENDED FOR PIRES WITH SLOPE <. 10%. ADDITIONAL - LOCATION OF ROUGH STREET CQNTROL MEASURES. g ADIACENT ROLLS OF BLANKET, s
EVALUATION OF RIPRAP S1Z/ING AND OUTLEY PROTECTION DIMENSIONS 2 ROUGH CUT STREET CONTROL SHALL BE INSTALLED AFTER A ROAD HAS TRENC A S ALE B STAKING
REQUIRED FOR STEEPER $LOPES. BEEN CUT IN, AND WiLL NPT BE PAYED FORVIORE THAM 14 DAYS OR FOR LENGTH SIILAR 10 £CB, TRANSYERSE ANCHOR, TRENCHES AT PERWETER OF A—
" Al | IN "
3 TEMPORARY OUTLET PRQITECTION INFORMAT\ON IS FOR OUTLETS TEMPORARY CONSTRUCKION ROADS THAT HRVE NOT RECEIVED ROAD " ADIACENT ROLLS OF SLANKET, SMILAR To £CB, BuT
[NTENDED TO BE UTILIZED LESS THAN 2 YEAR! BASE NO STAKING =
DS—4. SYNTHETIC LINED SWALE TER—1. TERRACING
RARY S NA ND MAINTENANCE e X b5 S i TERRACING INSTALINTION NOTE S
NCE NO NOTES h ) 0_‘ " NE W Ak 1. SEE PLAN VIEW FOR
1. INSPECT BMPs EACH WORKDAY. AND MAINTAIN THEW IN EFFECTIVE 1. INSPECT BMPs EAM WORKDAY, AND MAINTAIN THNM IN EFFECTIVE (o) 13 ROCK (CoOT SECT e ool b ko
OPERATING CONDJTION. MAINTENANCE OF BMPs SHOULD BE PROACTIVE. OPERATING CONIITION. MAINTENANCE OF BMPs SHOULD BE PROACTIVE, 703, §3) OR RIPRAP §
NOT REACTIVE. INBPECT BMPs AS SOON AS POSSIBLE\ (AND ALWAYS NOT REACTIVE. IJISPECT BMPs AS SOON AS POSSIBLE (AND ALWAYS S0 FORSIN The 2 TERIACING ISTYPICALLY NORRECUIRED FOR SLORESOF STOR
WITHIN 24 HOURY) FOLLOWING A STORM THAT CAUSEY SURFACE WITHIN 24 HOURIS) FOLLOWING A STORM THAT CAUSBS SURFACE
EROSION, AND ERFORM NECESSARY MAINTENANCE. EROSION, ANDERFORM NECESSARY MAINTENANCE. 3 GRADE TERRACES TO DRAIN BACKTOALOPE AT A MINIUM OF 3% GRADE
2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NEOQESSARY TO . FREQUENT OFSERVATIONS AND MAINTENANCE ARE NEXESSARY TO
MAINTAIN BMEs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND s IN EFFECTIVE OPERATING CONDITION IN§PECTIONS AND DS—5. RIPRAP LINED SWALE TERRACING BAINTENANCE NOJES
CORRECTIVE/MEASURES SHOULD BE DOCUMENTED THORQUGHLY CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY A D DRAINAGE SWA ALLATION NOT 1. INSPECT BMPs EACH WORKDAY AND WANTAIN THEH IN EFFECTIVE
OPERATING CONDITION. MAENAKCE OPGISPs SHOULD 8E PROACTIVE
3. WHERE BMFfs HAVE FAILED, REPAIR OR REPLACEM ENT SHO\ILD BE WHERE BMPs HAVE FAILED, REPAIR DR REPLACEM ENT SHQULD BE 1. SEE PLAN VIEW FOR HOT REACTIVE . INSPECT BiyPs AS SOON AS NOSSIBLE (AND ALWAYS
INITIATED /PON DISCOVERY OF THE FAILURE. PON DISCOVERY OF THE FAILURE -LOCATION OF DIVERSION SWALE WITHIN 24 HOURS) FOLLOYYING A STORK THANC AUSE S SURF ACE
.Lr;zg_oﬂr os;v::.iﬂmsr&meo. COMPACTED ANDIOR LINED) EROSION, AlD PERFORJ NECESSARY MANTENNNCE
- T Al ALE
2 FREQUENT OBSERVAZIONS AND MAINTENANCE ARG NECESSARY TO
-DEPTH, D, AND WIDTH, W, DIMENSIONS
ROUGH CUT STREET _FORECB/TRM LINED DITCH, SEE ECB DETAIL RANTAIN BMPsl FECTIVE OPERATING COHDITIO NSPECTIONS AND
P R CORRECTIVE MEAZURE 5 SHOULD BE DOCUMENTED YOROUGHLY
TEMPORARY OUTLET CONTROL - o 3. WHERE BUPs HAVE FAILED, REPAIR OR REPLACEMENT NOULD BE
2 SEE DRAINAGE PLANS FOR DETAILS OF PERMANENT CONVEVANCE INITIATEC UPQA DISCOVERY OF THE FAILURE.
A 2
PROTECTION Zﬁci‘a@'ﬁg ANDIORDIVE RSION: SHALRSERCEE DING 2-NEARELOW RATS 4. RILL EROSIZ OCCURRING OM TERRACED SLOPES SHALL BAREPAIRED,
: RESEEDEZ, MULCHED OR STABILIZED IN A MANNER APPROVEXBY
3 EaRiy &gaﬁgg sgwﬁsmgt{:};g;n on GESC;;LEAN SHALL BE JEFFERFON COUNTY
INSTAI TO LAKD DI ANCE ACTMITIES
; 5. TERRACING MAY NEED TO BE RE-GRADED T0 RETURN THE SLOPENJO THE
- Detail 5 4, EMBANKMENT IS TO BE COMPACTED TO 96% OF MAXIMUM DENSITY AND Fitij4 DESIGN GRADE THE SLOPE SHALL THEN BE COVERED WITH
Detail 4 WITHIN 2% OF OPTIMUM MOISTURE CONTE NT ACCORDING TG ASTH D698 TQASON, SEEDED AND MULCHED, OR OTHERWISE STABILIZED AS
5. SWALE'S ARE TO DRAIN TO A SEDIMENT CONTROL BRP pEPROVED BY JEFFERSON COUNTY.
6. FORLINED DITCHES, INSTALLATION OF ECB/TRM SHALL CORFORM TO THE
ECBDETAL. TERRACING
7. WHEN CONSTRUCTION TRAFFIC MUST CROSS ADIVERSION SWALE,
INSTALL ATEMPORARY CULVE RT WITH A KINIM UM DIAMETER OF 12
INCHES.
Detail 7
Revisions: Desi : D |
. gned By: Scale: (As Shown) JEFFERSON COUNTY
N\
Drawn By: Date Created: 8/15/2011 DIVISION OF GESC STANDARD PLANS
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4 N
CONCRETE WASHOUT P ——— ———-..._,______
A SIGN
= O P o~ 7= .
) LENGTH, L , ALTERNATIVE TO STEPS ON BANKS ABOVE CREST TR { /
DEFORM GABIONS AS NECESSARY TO ALIGN TOP OF GABIONS 39 E90 - % k /’
CREST LENGTH, CL | 5 WITH GROUND SURFACE: AVOID GAPS BETWEEN GABIONS d.’ .« 3 Q' NIN
SECTION A 13
B (7P 4
. LENGIH, L o — 44 VEHICLE TRACKING ) STOCKPILE
— ’ MAX. STEP CREST LENGTH, CL l ' 8 X 8 MIN. : ;t %‘ngﬂ ISE(FSR
J et HEIGHT 16" 7 e OrER STARLE (
COMPACTED it 1 — t——r HE SUR
BACKFILL, < = s ¢ \ <_ SILT FENCE (SEE SF DETAL FOR
CHANNEL GRADE - 3 \ — INSTALLATION REQUIREMENTS)
UPSTREAM AND TOP OF CHECK OAM COMPACTED _/ —\ ROCK FILLED GABION ~_ //
DOWNSTREAM A BACKFILL HOG RINGS nﬁlp:lfu ?'GY_‘ SECURED TO —_—
) (RREESEEE = STOCKPILE_PROTECTION PLAN
A N VI W N R MAXIMUM
CHLEK. DAM ELEVATION WIE REINFORCED CHECK DAM ELEVATION VIEW R oA T AR = SLT FanCE (SEE SF DETAL FoR
2 £ CHANNEL 24 " THE PERIMETER ! INSTALLATION REQUIREMENTS)
e l GRADE 0506~ RIPRAP N~ 23 SLOPE.
FLOW — MIN. | | /7 ENCLOSED IN GABION x
> ll_r
. i gt | PR 16 6" MIN UNDISTURBED OR 2
1 [N N AOID OVEREXCAVATION. FLQW —— T G ’f’”ﬂ 1y S COMPACTED SQIL - VEHICLE TRACKING I I | I | l l I l l I I
( et E’?*g PEE T L cumer omaoe contraL (32 V1S SECTION A
050 = 12" RIPRAP, zws M OR COMPACTED BACKFILL — GEQTEXTILE BLANKET TION A SP—1. STOCKPILE PROTECTION
TYPE L D50= 9" (SEE TABLE _—
D=7, MAIDR. DRANNEE, vols. SECTION A CWA—1. CONCRETE WASHOUT AREA *
SECTION A
:‘El':g&f:m FO(;K AN INSTALLATION NOTE INSTALLATION NOTE STOCKP TECTION INSTALLATION NOTES
" “LOCATION OF CHECK DANS 1 SEE PLANVIEW FOR % SEERSNVIER FOR
/- SHRNEL GRADE ~CHECK DAN TYPE (CHECK DAM OR REINFORCED CHECK DAY ) - CWAINSTALLATION LOCATION ’ o Sloo e o
g EXCAVATION TO_NEAT -LENGTH L), CREST LERGTH (CL) AND DEFTH (B} 2 Qj{ﬁl&gﬁﬂﬁﬁv" g;‘?ﬁ’é&“ Q&ﬁ”ﬁ;&%ﬁf&cﬁgﬁnﬁ;}m{;& FEET 2. INSTALL PERIMETER CONTROLS IN ACCORDANCE WITH THEIR RESRECTIVE
[™— LINE. AOID OVER~EXCAVATION 2. CHECK DAMS INDICATE D ON INITIAL GESC SHALL BE INSTALLED PRIORTO OF ANY WELLS OR DRINKING WATER SOURCES. IF THE CWA MUST BE DESIGN DETAILS. SILT FENCE IS SRCW N ¢ THE STOCKPILE PROTECTION
D50 = 12° RIPRAP, TYPE M OR ANY UPSTREAM LAND DISTURBANCE ACTIVITIES INSTALLED WITH AN IMPERMEABLE LINER (48 MIL MINIMUM THICKNESS) OR DETAILS; HOWEVER, OTHER TYPES OF PERIMETER CONTROLS INCLUDING
TP Al BRAAGE, VoL ) FoR 3. REINFORCE D CHECK DAIS, GABIONS SHALL HAVE GALVANIZED TWISTED SURFACE STORAGEALTERNATIVES USING PREFABRICATED CONCRETE R e D T o T v 5OME
" GRADATION) WIRE NETTING WITH A MAXINUM OPENING DIMENSION OF 4 SIHCHE S AND WASHOUT DEVICES OR A LINED ABOVE GROUND STORAGE ARE SHOULD APRROPRIATE TYPE OF PERIMETER CONTROL FOR A STOCHPILE INCLUDE
SECTION B AMINIMU WIRE THICKNESS OF 0.10 IHCHES WIRE ‘HOG RINGS' AT 4 Be.USeD. WHETHER THE STOCKPILE IS LOCATED ON A PERVIOUS OR IMPERVIOUS
SPACING BETWEEN CHECK DAMS SUCH THAT INCH SPACING OR OTHER APPROVED MEANS SHALL BE USED AT ALL 3 THE CWASHALL BE INSTALLED PRIOR TO CONCRETE PLAGEMENT ONSITE SURFACE. THE RELATIVE HEIGHTS OF THE PERIMETER CONTROL AND
o T A AND B ARE EQUAL ELEVATION ; GABION SE ANS AND 7O SECURE THE GABION 7G THE ADJACENT SECTION 4 CWA SHALL INCLUDE AFLAT SUBSURFACE PIT THAT IS AT LEAST 8 FEET BY STOCKPILE. THE ABILITY OF THE PERIMETER CONTROL TO CONTAIN THE
T 4. THE CHECK DAM SHALL BE TRENCHED INTO THE GROUND A MININUM OF 8 FEET WITH SLOPES LEADING OUT OF THE SUBSURFACE PIT SMALLBE 31 STOCKPILE W ITHOUT FAILING IN THE EVENT TRAT MATERIAL FROM THE
——— 5FELT ' OR FLATTER THE PIT SHALL BE AT LEAST 3 FEET DEEP, gggg;l;ﬁ SHIFTS OR SLUMFS AGAINST THE PERIME TER AND OTHER
CHANNEL GRADE - " .
5. GEOTEXTILE BLANKET SHALL BE PLACED 1% THE REINFORCED CHECK DAl & BERM SURROUNDING SIDES AND BACK OF THE CIVA SHALL HAVE A 4 STABILIZE THE STOCKPILE SURFAGE WITH SURFACE ROUGHENING
M TREMCH EXTERDING A KINIMUM OF § SFEET ON BOTH THE UPSTREAL MINIMUR HEIGHT OF 1 FOOT ?E:gapé'éigy SEEDINGANDML?LCNNG. EROSI§MCDRTRC;Z BLANKETS. OR
CD—1. CHECK DAM AND GOWNSTREAM SIDES OF THE REINFORCED CHECK DAI. © VEHICLE TRACKING PAD SHALL BE SLOPED 2% TOWARDS THE CWA SOIL BINDERS SOILS STOCKPILED FOR AN EXTENDED PERIOD [GREATER
=15 Al ) e A UANV THAN 80 DAYS) SHOULD BE SEEDED AND MULCHED WITH A TEMPORARY
7 gﬁ;‘g&?{;;éngkgiEE%g;g; qu%ug&l}gg?;;g;:gﬁé CJCT:‘)‘? D? A, giASS COVER’ DC NOT LOCATE AN”L#NUNED CWA WITHIN 400 FEET xF ANY
5 p ¥ TURAL DRAINAGE PATHW AY CR WATER BODY. DO ROTLOCATEWITHIN
OF[IEE CHATOOFERATORS DFCENCREIT IRUCISAND PUMPIRIGS 1000 FEET OF ANY WELLS OR DRINKING WATER SCURCES. IF THE CWA
& USE EXCAVATED MATERIAL FOR PERIMETER BERM CONSTRUCTION AUS T BE INSTALLED WITH AN IMPERME ABLE LINER (18 L NIENIMURS
THICKNESS) OR SURFACE STCRAGE ALTERNATIVES USING
CHECK DAM INSTALLA TION NOTES NFORCED CHECK DAM MAINTENANCE NOT PREFABRICATED CONCRETE WASHOUT DEVICES OF A LINED ABOVE
1 SEE PLANVIEW FOR 1. INSPECT BIPSEACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE GROUND STORAGE ARE SHOULD BE USED
” OPERATING CONDITION. MAINTENANCE OF BMPs SHOULD BE PROACTIVE, £ FOR TEMPCRARY STOCKFILES OM THE INTERIOR PORTION OF A
- LOCATION OF CHECK DAMS NOT REACTIVE. INSPECT BHMPS AS SOON AS POSSIBLE (AND ALWAYS CONSTRUCTION SHE, WHERE OTHER DOWNGRADIENT CONTROLS,
- CHECK DAM TYPE (CHECK DAM OR REINFORCED CHECK DAM) WITHIN 24 HOURS)FOLLOWING A STORK THAT CAUSES SURFACE INCLUDING PERIMETER CONTROL, ARE IN PLACE THAN STOCKPILE
- LENGTH (L), CREST LENGTH (CL}, AND DEPTH (D) EROSION, AND PERFORI NECESSARY MAINTENANCE CWA MAINTENANCE NOTES :52 gxésv'rEEg Pc&}:";ﬂon. MAY NOT BE REGUIRED IF DEPICTED ON THE
2. CHECK DAMS INDICATED ON INITIAL GESC SHALL BE INSTALLED AFTER 2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECE SSARY TO 1. INSPECT BRPSEACH WORKDAY, AND MAINTAIN THE M IN EFFECTIVE ‘
CONSTRUCTION FENCE, BUT PRIOR TO ANY UPSTREAM LAND WAINTAIN BWP s It EFFECTIVE OPERATING CONDITION. INSPECTIONS AND OPERATING CONDITION. MAINTE RANCE OF BHPs SHOULD BE PROACTIVE,
DISTURBANCE ACTIVITIES CORRECTIVE MEASURES SHOULD BE DOCUMENTED THORQUGHLY NOT Rem:{wa. INSPECT BMP 3 AS SO0 AS Posiu;am %;aunnﬁwsms
WITHIM 24 HOURS) FOLLOWING A STORM THAT CAUSES AC
3. RIPRAP UTILIZED FOR CHECK DAMS SHOULD BE OF APPROPRIATE SIZE S g TR RCENENT SHURE £ROSION, AND PERFORNM NECESSARY HAJNTE HANCE
FOR THE APPLICATION. TYPICAL TYPES OF RIPRAP USED FOR CHECK 2 FREQUENT OBSERVATIONS AND MAINTE MAKCE ARE NECESSARYTO
DAMS ARE TYPE M (D50 127) OR TYPEL (D50 9% 4 §§ i:_"fss réTRAEcMcg& %Lge:s !égﬁ‘g'[f)ﬂ__f;;:: 3: gzﬁcggggigscgﬁxuggﬁ . WANTAIN BPs N EFFECTIVE OPERATING CONDITION ISPECTICNS AND STOCKPILE PROTEC TION MAINTENANCE NOTES
]
4. RIPRAP PAD SHALL BE TRENCHED INTO THE GROUND A MINIMUM OF 1 B3P, TYRICALLY WHE N THE UPSTRE AM SEDIMENT DE PTH IS WITHIN 172 CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY 1 loNngPgACTT} gg%%%cgéﬂ;?mmﬂm 'ﬁ”}’,’g@,ﬂ.‘g’éﬁg &oﬁ%%fcnve
FOOT. THE HEIGHT OF THE CREST 3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE HANC 2
{NMITIATED LiP ON DISCOVERY OF THE FAILURE NOT REACTIVE. INSPECT BNPs AS SOON AS POSSIBLE (AND ALWAYS
§. THE ENDS OF THE CHECK DAM SHALL BE A MINIMUM OF 1.5FEET HIGHER S. REPAIR OR REPLACE REINFORCED CHECK DAMS WHEN THE RE ARE SIGNS y WITHIN 24 HOURS) FOLL OWING A STORM THAT CAUSES SURFACE
THAN THE CENTER OF THE CHECK DAM. OF DAMAGE SUCH AS HOLES IM THE GABION OR UNDERCUTTING 4. THE CWASHALL BE REFAIRED, CLEANED, OR ENLARGED AS HECESSARY EROSION, AND PERFORI. NECESSARY MAINTENANCE.
TO MAINTAIN CAPACITY FOR CONCRETE WASTE CONCRE TE MATERIALS,
§ REINFORCED CHECK DANMS ARE 70 REMAIN IN PLACE UNTIL THE ACCUMULATED I PIT, SHALL BE REMOVED ONCE THE MATERIALS BAVE 2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO
MAINTENANC y;ggsﬂfs“&"ég?ﬁﬁ_yﬂw AREAIS STABILIZED AND APPROVED BY THE REACHED ADEPTH OF 2° MAINTAIN BHPs IN EFFECTIVE opsgggc CONDITION IN%DQEJCTIONSAW
RRECTIVE MEASURES SHOULD CUMENTED THO
1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE 5. CONCRETE WASHOUT WATE R, WASTED PIECES OF CONCRETE AND ALL X
7. WHEN REINFORCED CHECK DAMS ARE REMOVED, ALL DISTURBED AREAS OTHER DEBRIS {M THE SUBSURFACE PIT SHALL BE TRANSPORTED FROM 3 WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
OPERATING CONDITION. WAINTENANCE OF BMPs SHOULD BE PROACTIVE, SHALL BE COVEREDWITH TOPSOIL SEEDED AND MULCHED, AND D L oanr e PR ASLIE TR ORTE A LEDFEPAR ORFERL
NOT REACTIVE. INSPECT BMPSAS SOONAS POSSIBLE (AND ALWAY S COVERED WITH AGEOTE XTILE BLANKET, OR OTHERWISE STABILIZED AS PROPERLY :
WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE APPROVED BY JEFFERSON COUNTY. = . 4. IF PERIMETER PROTECTION MUST BE MOVED TO ACCESS SOIL STOCKPILE.
EROSION, AND PERFORM NECESSARY MAINTENANCE. & ;;&CEVQ .S;Q’[k &ngw IN PLACE UNTIL ALL CONCRETE FOR THE {QEPLACE PERIMETER STOCKPIE CONTROLS BY THE BND OF THE
WORKDAY.
2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO ™ AREAWITH TOP
MAINTAIN BMPs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND T N O D, O e Tl DS UROcD ARE AN 5. STOCKPILE PERIMETER CONTROLS CAN BE REMOVED ONCE ALL THE
S et On DR ! MATERIAL FROM THE STOCKPILE HAS BEEN USED.
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY APPROVED BY JEFFERSON COUNTY.
3. WHERE BMPsHAVE FAILED, REPAIR DR REPLACEMENT SHOULD BE
INITIATED UPON DISCOVERY OF THE FAILURE
4. SEDIMENT ACCUMULATED UPSTREAM OF THE CHECK DAMS SHALL BE Concrete Washout Area STOCKPILE
REMOVED WHEN THE SEDIMENT DEPTH IS WITHIN 1/2 OF THE HEIGHT OF MANAGEMENT
THE CREST.
5 CHECK DAMS ARE TO REMAIN IN PLACE UNTIL THE UPSTREAM Detail 9
DISTURBED AREA IS STABILZED AND APPROVED BY JEFFERSON COUNTY
6. WHEN CHECK DAMS ARE REMOVED, EXCAVATIONS SHALL BE FILLED WITH Detail 10
SUITABLE COMPACTED BACKFILL. DISTURBED AREA SHALL BE SEEDED CH ECK DAMS
AND MULCHED AND COVERED WITH GEOTEXTILE OR OTHERWISE
STABILIZED IN A MANNER APPROVED BY JEFFERSON COUNTY
Detail 8
Revisions: Designed By: Scale: (As Shown) JEFFERSON COUNTY
N\
Drawn By: Date Created: 8/15/2011 DIVISION OF G.E.S.C. STANDARD PLANS
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: - (303) 271-8700 Proi ) Sheet 4 of 9
k File Location: G: \PROJECTS\ _CAD\Standards\PnZ Ersion Control Details roject No.:
Sheet 37




t R x 1K
(RECOMMENDED) WOQDEN
FENCE POST WITH 10" MAX

SPACING
SILT _FENCE
GEOTEXTILE _\
A\
COMPACTED
BACKFILL
oW —— 36"-48"
\ —_— ™
EXISYING _7 _— T
GRONWD
8" MIN
. T 18"
A LEAST 10 MIN
OF \GILT FENCE -
"TAL"\SHALL BE 47 MIN
BURIED
SILT FENCE

POSTH SHALL OVERLAP
AT JOINTS SO THAT NO GAPS
IST IN SILT FENC

SECOND

L

THICANESS OF GEOTEXTILE HAS\
BEEN EXAGGERATED. TYP

POSIS SHALL BE JOINED AS
SHOWN, THEN ROTATED 180 DEG
IN DIRECTION SHOWN AND DRIVEN

INTO THE GROUND

ECTION
SILT FENCE
SF—1.\SILT/FENCE @
Detail 11

SILT FENCE INSTALLATION NOT!

1. SILT FENCE MUST BE PLACED awgy AROW THE TOW OF THE SLOPE T0O
ALLOW FOR WATER PONDING. SILT FE\ICE AT THE TOE OF ASLOPE
SHOULD BE INSTALLED It A FLAY LOCANION AT LEAST SEVERAL (2-€ FEET)
FROM THE TOE OF THE SLOPE JO ALLOW ROOM FOR PONDING AND
DEPOSTION

2. AUMIFORM 6IMCH BY 4 INCH ANCHOR TREWCH SHALL BE EXCAVATED
USING TRENCHER OR SILT FENCE INSTALLATION CEVICE. ND ROAD
GRADERS, BACKHOES, OR #INILAR EQUIPMBNT SHALL BE USED

3 COMPACT ARCHOR TRENQH BY HAND WITH A\JUMPING JACK OR BY
WHEEL ROLLING. COMPAZTION SHALL BE SUCY THAT SLIT FENCE RESISTS
BEING PULLED OUT OF 4iCHOR TRENCH BY HAXID

4. SILT FENCE SHALL BE JULLED TIGHT AS 17 IS AN\HORED TO THE STAKES
THERE SHOULD BE NQ/NOTICEABLE SAG BETWEE\ STAKE S AFTER IT HAS
BEEN ANCHORED TO/HE STAKES

S. SILT FEMCE FABRIC SHALLBE ANCHORED TO THE SYAKES USING 1INCH
HEAVY DUTY STAPYES OR NAILS WITH 1 INCH HEADS\ STAPLES AND NAILS
SHOULD BE PLACED 3 INCHE'S ALONG THE FABRIC DOVWN THE STAKE

6. AT THE END OF UM OF SILT FENCE ALONG A CONTOWR, THE SILT FENCE
SHOULD BE TURMED PERPENDICULAR TO THE CONTOUX TO CREATEA )
HOOK® THE “J OOK" EXTENDING PERPENDICULAR TO TNE CONTOUR
SHOULD BE OF SUFFICIENT LENGTH TO KEEP RUNOFF FROM FLOWING
ARQUMND THEEND OF THE SILT FENCE (TYPICALLY 10 FEEN\TO 20 FEET)

ILT FEN INTENANCE N

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IH EFFACTIVE
OPERATING CONDITION, MAINTERANCE OF BMPs SHOULD BE RROACTIVE,
NOT REALTIVE, INSPECT BMPsAS SOON AS POSSIBLE (AND AL\WAYS
WITHIN 74 HOURS )} FOLLOWING A STORM THAT CAUSE S SURFAQE
EROSIQN, AND PERFORM NECESSARY MAINTENANCE

2. FREQYENT OBSERVATIONS AND MAINTENANCE ARE NECESSARYY O
MAINFAIN BMPs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THORGUGHLY

3 WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INFIATED UPON DISCOVERY OF THE FAILURE

4. SEDIMENT ACCUMULATED UPSTREANM OF THE SILT FENCE SHALL BE
EMOVED AS NEEDED TO MAINTAIN THE FUNCTIONALITY OF THE BMP.
YPICALLY WHEN BEPTH OF ACCUMULATED SEDIMENTS IS

APPROXIHATELY 8 INCHES

5f REPAIR OR REPLACE SILT FENCE WHEN THERE ARE SIGNS OF WEAR,
SUCH AS SAGGING, TEARING. OR COLLAPSE

6. SILT FEMCE ISTO REMAIM IN PLACE UNTIL THE UPSTREAM DISTURBED
AREA IS STABILIZED AND APPROVED BY JEFFERSON COUNTY. OR IS
REPLACED BY AN EQUIVALENT PERIMETER SEDIMENT CONTROL BMP

7. WHEN SILTFENCE IS REMOVEL, Al DISTURBED AREAS SHALL BE COVERED WITH
TOPSOIL, SEEDED AND MULCHED OR OTHERWISE STABILIZED AS AFPRGVED BY

15" x 15" x 18" (MIN)
WOODEN STAKE

9" DIAMETER (MIN)
SEDIMENT CONTROL LOG

NOTE: LARGER
DIAMETER SEDIMENT
CONTROL LOGS MAY

NEED TO BE
EMBEDDED OEEPER.

SEDIMENT CONTROL LOG

CENTER STAKE IN CONTROL LOG

COMPACTED EXCAVATED
TRENCH SOIL

8" DIAMETER (MIN)
~ SEDIMENT CONTROL LOG
% DIAM. SCL (TYP.)

o — {
5 T
SECTION A
) foe il o 1o
T T W x 15 x 18" (MIN)
ol ] [ E WOODEN STAKE
i
Gl
9" DIAMETER (MIN) V\L# | 1’1 i SEDIMENT
SEDIMENT COMTROL LOG CONTROL
SEDIMENT CONTROL LOG JOINTS LOG
SCL—1. SEDIMENT CONTROL LOG
Detail 12

SEDIMENT CONTROL LOG INSTALLATION NOTES

SEE gITE PLAN VIEW FOR LOCATION AND LENGTH OF SEDIMENT CONTROL
LoG

2. SEDIMENT CONTROL LOGS SHALL CONSIST OF STRAW, CONMPOST,
EXCELSIOR OR COCONUT FIBER, AND SHALL BE FREE OF ANY NOXIOUS
WEED SEEDS OR DEFECTS INCLUDING RIPS, HOLES, AND OBVIOUS WEAR

SEDIMENT CONTROL LOGS MAY BE USED AS SMALL CHE CK DAMS ¥
DITCHE S AND SWALES. HOWEVER THEY SHOULD NOT BE USED IN
PERENNIAL STREAMS OR HIGH VELOCITY DRAINAGEWAYS,

4, ITISRECOWMMENDED THAT SEDIMENT CONTROL LOGS BE TRENCHED INTQ
THE GROUND 70 A DEPTH OF APPROXIMATELY 12 THE DIAMETER OF THE
LOG. IF TRENCHING 7O THIS DEPTH IS NOT FE ASIBLE ANDIOR DE SIRABLE
(SHORY TERM INSTALLATION WITH DE SIRE HOT 7O DANAGE LANDSCAPE) &
LESSER TRENCHING DEPTH WITH ORE ROBUST STAKING 1HAY BE
ACCEPTABLE IF DEPICTED ON THE APPROVE D PLANS.

THE UPHILL SIDE OF THE SEDIMENT CONTROL LOG SHALL BE BACKFILLED
WITH SOILTHAT IS FREE OF ROCKS AND DEBRIS. THE SOIL SHALL BE
TIGHTLY COMPACTYED INTO THF SHAPF OF 3 RIGHT TRIANGLF USING A
SHOVEL OR WEIGHTED LANN ROLLER

6. FOLLOW N ANUFACTURERS GUIDANCE FOR STAKING IF MANUFACTURERS
INSTRUCTIONS DO NOT SPECIFY SPACING, STAKES SHALL BE PLACED ON ¢
FOOT CENTERS AND EMBEDDED A MINIMUR O FEINCHES INTO THE
GROUND 3INCHES OF THE STAKE SHALL FROTRUDE FROM THE TOP OF
THE LOG. STAKES THAT ARE BROKEN PRIOR TO INSTALLATION SHALL BE
REPLACED.

SEDIMENT CONTROL LOG MAINTENANCE NOTES

1. INSPECT BMPSEACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE
OPERATING CONDITION. MAINTENARCE OF BMPsSHOULD BE PROACTIVE,
NOT REACTIVE, INSPECT BMPs AS SOOR AS POSSIBLE (AND ALWAYS
WITHIN 23 HOURS) FOLLOWING A STORM THAT CAUSE S SURFACE
EROSION, AND PERFORM NECESSARY M AINTENANCE

2. FREQUENT OBSERVATIONS AND MAINTE NAHCE ARE MECESSARYTO
MAINTAIN BIPs IN EFFECTIVE OPERATING CONDITION INSPECTIONS AND
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY

3. WHEPRE BMPsHAVE FAILED, REPAIR OR REPLACE MENT SHOULD BE
INITIATED UPON DISCOVERY OF THE FAILURE

4 SEDIMENT ACCUMULATED UPSTREAM OF SEDU4ENT CONTROL LOG SHALL
BE REMOVED AS MEEDED TO MAINTAIN FUNCTIOMALITY OF THE BMP,
TYPICALLY WHEN DEPTH OF ACCURMULATED SEDIMENTS IS
APPROXIMATELY 172 OF THE HEIGHT OF THE SEDIMENT CONTROL LOG

5. SEDIMENT CONTROL LOG SHALL BE REM OVED AT THE END OF
CONSTRUCTION, IF DISTURBE D AREAS EXIST AFTER REWOVAL, THEY
SHALL BE COVERED WITH TOP SOIL, SEEDED AND MULCHED OR
OTHERWISE STABILIZED IN AMANNER APPROVED BY JEFFERSON COUNTY,

w

n

¥ CENTER STAKE IN CONTRO. LCG
COMPACTED EXCAVATED il ENTERESTAKE (N CONIRO- 63
TRENCH 1. <" DIAMETER (VIN)
-— SEDIMENT CONIRO. LOG
LB e _—— PLACE _OG 4CAINS™ EACK OF CURE

4% DAM. SCL (V)

e
[

SCL—2. SEDIMENT CONTROL | OG AT BACK OF CURB

_ CENIER SIAKE
, IN CONTRO. LOG

0" DIAMETER {MIN) l
SEOIMINT CONTROL LOG
% DM, SC. (IYP)

FLOW

X TN : —‘D
MING SDENRE '_:]

SCL—3. SEDIMENT CONTROL LOG AT SIDEWALK WITH
IR WN

TREE_LAWN {TV2ICAL) |

I ~ CURB
/
/

STAKING A™ 4" MAX,
ON CFNTFR (TYP

VERTICAL SFACING
VASIES D=PENDING
- ON SLOFE

CONTINUOUS SCL
3 \_ AT PERINETER OF
% CONSTRUCTION SITE
IMENT TROL LOGS T NTR
SLOPE LENG™H

SCL—4. S

SBB

2"%2"x24"

FLOW

BACKFILL AND COMPACT
EXCAVATED TRENCH SOIL

BINDING WIRE
OR TWINE

STRAW BALE

|
t 4 MIN
\ BALE WIDTH
18" TP

TRENCH FOR STRAW BALE

ALE_WID 2°X2"x24"
18" TYP STAKE

BACKFILL ANO COMPACT

EXCAVATEQ TRENCH SOIL
13 — Aow
6 " MmN j L 4" MIN

CTION A

SBB—1. STRAW BALE

1 N T NOT

"

Iy

o

~t

SEE PLAN VIV FOR
- LOCATIONS OF STRAW BALES

STRAN BALES SHALL CONSIST OF CERTIFIED WEED FREE STRAW CR HAY

STRAN BALES SHALL CONSIST OF AFPROXIMATELY £CUBIC FEET OF
STRAN OR HAY ANDWEIGH NCT LESS THAN 35 POUNDS.

WHEN STRAW BALES ARE USED IN A SERIES AS A BARRIER, THE END OF
EACH BALE SHALL BE TICHTLY ABUT TING ONE ANCTHER

STRAN BALE DIMENSIONS SHALL BE AFPROXIMATELY 38 INCHES BY 18
INCHES BY 18INCHES

AUNIFORNM ANCHOR TRENCH SHALL BE EXCAVATED TOA DEPTHOF 4
INCHES. STRAW BALES SHALL BE FLACED SO THAT BINDING TWINE IS
ENCOMPASSING THE VERTICAL SIDES OF THE BALES. ALL EXCAVATED
SCIL SHALL BE PLACED ON THE UPHILL SIDE OF THE STRAW BALES AND
COMPACTED

2WOODENM STAKES SHALL BE USED TO HOLD DOWN EACH BALE IN PLACE.
WOCDEN STAKES SHALL BE 2 INCHES BY 2 INCHES BY 24 INCHES.
WOODEN STAKES SHALL BE DRIVEN € INCHES INTO THE GROUND

il INTEN T

N

w

o

~t

INSPECT BMPs EACHWORKDAY, AND MAIN TAIN THEN IN EFFECTVE
OPERATING CONDITION. MAINTENANCE OF BR¥Fs SHOULD SE PROACTIVE,
NOT REACTIVE [HSPECT BMPs AS SOON AS POSSIBLE |AND ALWAYS
WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURF ACE
EROSION, AND PERFORM NECESSARY MAINTENANCE

FREQUENT OBSER VATION S AND MAINTENANCE ARE NECESSARY TO
MAINTAIN EMPs [N EFFECTIVE OPERATING CONDITICN INSPECTIONS AND
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY
WHERE BWPs HAVE FAILED, FEPAIR OF REPLACEMENT SHOULD BE
HNITIATED UPON DISCOVER Y OF THE FAILURE.

STRAN BALES SHALL BE REFLACED I THEY BECOME HEAVILY SOILED,
ROTTEN, OR DAMAGED BEYOND REPAIR

SEDIMENT ACCUMULATED UPSTHEAM OF STRAW BALE BARRIER SHALLBE
REMOVED AS NEEDED TO MAINTAIN FUNCTIONALITY OF THE BMP,
TYPICALLY WHEN DEFTH OF ACCUMULATED SEDIMENTS IS
APPROXIMATELY 1.2 OF THE HEKSHT OF THE STRAW BALE BARRIER
STRAW BALES ARE TO REMAIN [N FLACE UNTIL THE UPSTREAM DISTURBED:
AREA IS STABIU2ED AND APPROVED BY THE JEFFERSON COUNTY

V/HEN STRAW BALES ARE REMOVED, ALL CISTURBED AREAS SHALL BE
COVERED WITH TOPSOIL, SEEDED AND MULCHED CR OTHERWISE
STABILZED AS AFPRCVED BY JEFFERSON COUNTY

STRAW BAIL BARRIER

JEFFERSON COUNTY Detail 13
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r )
SF/CF SF/CF
) 4. ONSITE u S
'm-l - 3| |construcTion| * DS CONSTRUCTION
hd © VEHCLE | - B- TRAILERS
20 FOOT | PARKING (F i
(WIDTH CAN BE \ + NEEDED), | B’
LESS IF CONST CONSTRUCTION wl. = 2]
STUODED STEEL VEHICLES ARE site access ™\ \ J|e L S
PHYSICALLY Pe) NG
CONFINED ON N 5
BOTH SIDES) CDD;’SSF;JRR&E#O'QR%E \ MATER"'AL 7\_ 3" MIN. THICKNESS
SR B JTHER 50 FOOT (MIN) 10%. STABILIZED STORAGE. AREA SrABILZED \ | * storace| | |} Mt
ORANGE RESINET = i < Sc'c ERBUCTION R
g CONSTRUCTION FENCE R R AIRTL % R DI PTR LI T0 NTRANCE (SEE
5w exsinG R APPROVED EQusL e P OETALS vic-1 Y
CRADE ROADWAY TO VIC-3) _I\_ ?;:LT FENCE OR CONSTRUCNON
50 MIN INCING AS NEEDED
—_— - S 1
% 9" (MIN) EXISTING ROADWAY
1" MIN N / SSA—1. STABILIZED STAGING AREA
- e ‘ UNLESS OTHERWISE SPECIFIED
SPACING i BY LOCAL JURISDICTION, USE N — I_LM‘L‘
CooT SECT, 4703, MSHIQ f2 — Fe s TABILIZED STAGIN INSTALLATION NOTES
- NINUS ROCK S 1 SEE PLAK VIEW FOR
NON-WOVEN GEQTEXTILE FABRIC XSy TRM_END OVERLAP WITH -LOCATION OF STAGING ARE A(S}
BETWEEN SOL AND ROCK x S Ee S crrucrion waTs, wouEn SPIKES OR STAKES -CONTRACTOR MAY ADJUST LOCATION AND SIZE OF STAGING AREAWITH
4 N, S s O TURF REINFORGEMERT STRAP APPROVAL FROM JEFFERSON COUNTY,
2
UNLESS OTHERWISE SPECIFIED BY LOCAL g & MAT (TRM) mNECTOR:;m 2 STABILIZED STAGIN G ARE ASHOULD BE APPROPRIATE FOR THE NEEDS OF
INSTALL ROCK FLUSH WITH JURISDICTION, USE CDQT SECT. #703. AASHTO a M THE SITE. OVERSIZING RESULTS IN A LARGER AREATO STABILIZE
OR BELOW TOP OF PAVEMENT #3 COARSE AGGREGATE . ] CONSTRUCTION MAT ENO FOLLOWING CONSTRUCTION.
— OR 8" MINUS ROCK 9" (MiIN.) 2 RESTRICT CONST, VEHICLE OVERLAP INTERLOCK WITH
I o ACCESS TO SIDES OF MAT STRAP. COHNECTORS 3 STAGING AREA SHALL BE STABILIZED PRIOR TO OTHER OPERATIONS Of
T -} F4
CE-1. PLASTIC MESH CONSTRUCTION FENCE ; \\\’\“’\"’Q* — Ry | 2 1 THTEHSEWSE LBILIZED S © AREA SHALL CONSIST OF A MINIMUN 3" THICK
; AT TN . 4 TABI TAGIN ! 37 THI
R ”’»’4\%’,“’?”*”3%’2»3\:&% NON_WOVEN GEOTEXTILE . 20 G ACconoDATE GRANULAR MATE RIAL UNLE SS OTHERWISE SPE CIF(ED BY JE FFE RSON
CONSTRUCTION FENCE INSTALLATION NOTES R FABRIC o COUNTY
1. SEE PLAN VIEW FOR COMPAGTED; SUBCRADE | i CAN BE LESS I S ROCK SHALL CONSIST OF & MINIMUK 3"THICK GRANULAR MATERIAL 0rDOT
-LOCATION OF CONSTRUCTION FENCE SECTION A 1 const veHCLES SECT #703, AASHTO #3 COARSE AGGRE GATE OR 8" (MINUS) ROCK

2 Clogﬂgtl'cﬂf“ FEP_;(CE SHOWN SHALL BE INSTALLED PRIOR TO ANY LAND CONFINED ON BOTH 6 ADDITIONAL PERIMETER BM Ps MAY BE REQUIRED INCLUDING BUT QT
DIs NG ACTIVITIES SIDES) LIMITED TO SILT FEHCE ANG CONSTRUCTION FENCING

3.CONSTRUCTION FENCE SHALL BE COMPOSED OF ORANGE CONTRACTOR
AT B POR Sareye,  LEAST # HIGH METAL POSTS SHOULD HAVE A VIC-—3. VEHICLE TRACKING CONTROL W/ CONSTRUCTION

4. STUDDE D STEEL TEE POSTS SHALL BE UTILIZED 7O SUPPORT THE VIC—1. AGGREGATE VEHICLE TRACKING CONTROL MAT OR TURF REINFORCEMENT MAT (TRM)
congmucnon FENCE . MAXIMUS SPACING FOR STEEL TEE POSTS SHALL STABHIZED STAGING AREA MAINTENANCE NOTES
BE 1

- R 1 INSPECT BMPSEACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE
T D T oLk 0E SECURELWTASIENED VO JE 105, OPERATING CONDITION MAINTENANCE OF BMPsSHOULD BE PROACTIVE,
d MOT REACTIVE, INSPECT BMPSAS SODN AS POSSIBLE (AND ALWAYS WITHIN
24 HOURS) FOLLOWING ASTORM THAT CAUSES SURFACE EROSION, AND
A STABILZED CONSTRUCTION ENTRANCE/EXIT INSTALLATION PERFORM NECE SSARY MAINTENANCE
A NOTES 2 FREQUENT OBSE RVATIONS AND MAINTENANCE ARE MECESSARYTO
1 SEE PLANVIEWEGH WAINTAIN BHPs [N EFFECTIVE OPERATING C ONDITION INSPECTIONS AND
ITCH TO CARRY EBeAT R e ol B areE . CORRECTIVE MEASURES SHOULD BE DOCUKENTED THORGUGHLY
- 1 NF .
- = o "SEOMENT T -TYPE OF CONSTRUCTION ENTRANCES/EXITS (WITHWITHOUT WHEEL BIHERE BMPS M TALEDCRERAIR OR RERLACERENT SHOULDTEE
- - — Q o WASH, CONSTRUCTION HAT OR TRI) INITIATED UPON DISCOVERY OF THE FAILURE

1. INSPECT BPSEACH WORKDAY, AND MAINTAIN THEM IN EFFE CTIVE - 4 ROCK SHALL BE REAPPLIED OR REGRADED IF NECE SSARY IF RUTTING
OPERATING CONDITION. WANTENANCE OF BPS SHOULD 8E PROACTIVE, s 73 % GRLY 70 E USED O SHORT DURATION PROJECTS (YPICALLY RANGIKG. OCCURS OR UNDERLYING SUBGRADE BE CONE S EXPOSED
24 HOURS)FOLLOWING A STORM THAT CAUSES SURFA(CE EROSION ;nn FROM AWEEK 70 A MONTH) WHERE THERE WILL BE LUSITED VEHICULAR 5. STABILIZED STAGING AREASHALL BE ENLARGED IF NECESSARY TO
PERFORM ME CE SSARY MAINTE NANCE ' S ACCESS CONTAIN PARKING, STORAGE, AND UNLOADING/LOADING OPE RATIONS

3 WA = ‘ -

2 FREQUENT OBSERVATIONS AND MAINTE NANCE ARE HECESSARY TO NAY NOT CONTAIN 3. ASTABILIZE D CONSTRUCTIONE NTRAHCE/EXIT SHALL BE LOCATED AT ALL 8 THE STABILIZED STAGING AREA SHALL BE REMOVED AT THE END OF
MAINTAIN BMP S IN EFFE CTIVE OPE RATING CONDITION INSPECTIONS AND CHEMICALS OR SOAPS ACCESS POINTS WHERE VEHICLES ACCESS THE CONSTRUCTION SITE CONSTRUCTION THE GRANULAR MATERIAL SHALL BE REMOVED OR, IF
CORRECTIVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY. Pty WASH RACK FROM PAVED ROW. éz%%ggg RN BY ;%;ESROSIENS é:ggsng\;" %ssg &% ggg . ;’é‘; o= “ﬁgga

4, STABILIZED COMSTRUCTION ENTRANCE/EXIT SHALL BE INSTALLED PRIOR .

3. WHERE BHWPs HAVE FAILED, REPAIR DR REPLACEMENT SHOULD BE ) T
A LE D, REPAIR DRRERL TO ANY LAND DISTURBANCE ACTIVITIES STABILIZED IN A MANNER APRROVED BY JEFFERSON COUNTY.

4. CONSTRUCTIOM FENCE SHALL BE RE PAIRED OR REPLACED WHEN THERE 5 ANON WOVEN GEOTEXTILE FABRIC SHALL BE PLACED UNDERTHE
ARE SIGNS OF DAMAGE SUCH AS RIPS OR SAGS CONSTRUCTION FERCE IS . STABILIZED COMSTRUCTION ENTRANCE /EXIT PRIOR TO THE PLACEMENT OF
TO REMAIN IN PLACE UNTIL THE UPSTREAW DISTURBED AREAIS STABILIZED f 77N, ! ROCK
AND APPROVED BY JEFFERSON COUNTY 6§ UNLESS OTHERWISE SPECIFIED B¢ JEFFERSON COUNTY, ROCK SHALL

5. WHEN CONSTRUCTION FENCE S ARE REMOVED, ALL DISTURBE D AREAS lo—r CONSIST OF DOT SECT #703, AASHTO #3 COARSE AGGREGATE OR &'

ASSOCIATED WITH THE INSTALLATION, MAINTENANCE, ANDJOR REMOVAL REINFORCED CONCRETE RACK™ 7/~ " 5 ok (HINUSIROCK
OF THE FENCE SHALL BE COVERED WITH TOPSOIL. SEEDED AND WMULCHED. (MAY SUBSTITUTE STEEL CATTLE ORAIN SPAC
GUARD FOR CONCRETE RACK)
SECTION A STABILIZED STAGING AREA
T D CONSTRUCTION ENTRANCE/EXIT MAINT| NCE
"
1. INSPECT BMPs EACH WORKDAY, AND 3 AINTAIN THEM Il EFFE CTIVE
VIC—2. AGGREGATE VEHICLE TRACKING CONTROL WITH OPERATING CONDITION MAINTENANCE OF 814 Ps SHOULD BE PROACTIVE, Detail 19
WASH RACK NOT REACTIVE. INSPECT BMPs AS SOON AS POSSIBLE (AND ALWAYS WITHIN etal
= 24 HOURS) FOLLOWING A STORM THAT CAUSE S SURFACE EROSION, AND
CONSTRUCTION PERFORM NECE SSARY M AINTEHANCE
FENCE 2. FRE QUE NT OBSERVATIONS AND MAINTENARCE ARE NECESSARY T0
MAINTAIN BKPs IN EFFECTIVE GPERATING CONDITION INSPECTIONS AND
CORRECTIVE ME ASURES SHOULD BE DOCUMENTED THOROUGHLY
VEHICLE TRACKING  ; yyyeqe s Ps HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
Den 17 CONTROL INITIATED UPOM DISCOVERY OF THE FAILURE
4. ROCK SHALL BE REAPPLIED DR REGRADED A4S NECESSARY TO THE
STABILIZED ENTRANCE/EXIT TO M AINTAIN ACONSISTENT DEPTH
5 SEDIMENT TRACKED ONTO PAVED ROADS 1STO BE REMOVED
Detail 18 THROUGHOUT THE DAY AND AT THE END OF THE DAY BY SHOVELING OR
SWEEPING. SEDIMENT MAY NOTBE WASHED DOWN STORM SEWER DRAINS
| T " N
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SILT FENCE, TYP (SEE SF DETAIL
FOR INSTALLATION REQUIREMENTS)

Ea—

30 ML MIN. W_(VARIES) 1
PLASTIC

ANCHOR TRENCH AT
PERIMETER OF BLANKET
AND AT OVERLAPPING
JOINTS WITH ADJACENT
ROLLS OF BLANKET,
SIMILAR TQ ECB/TRM,/BUT
NO STAKING

—
~
INTERMEWIATE ANCHOR TRENCH AT -
ONE—HAF ROLL~LENGTH SIMILAR TRANSVERSE ANCHOR TRECHES
AT PERIMETER OF BLANKET AND

STAKING AT OVERLAPPING JOINTS fMTH
ADJACENT ROLLS OF BLANKET,
SIMILAR TO ECB, BUT IO STAKING

SILT FENFE, TYP (SEE
SF DETAL FOR
INSTALLATION
REQUIGFEMENTS)

ANCHIOR TRENCH AT
PERIMETER OF BLANKET
AT OVERLAPPING
JPINTS WITH ANY
WJACENT ROLLS OF
LANKET. (SEE DETAIL
ECB/TRM)

W (5'-0" MIN.)

D (10" MIN.)
Bw

\VARIES

(aries)

TRANSVERSE AYCHOR TRENCHES AT

\ PERIMETER OFfBLANKET AND AT
QVERLAPPING JUOINTS WITH ANY AOJACENT

ROLLS OF BYANKET (SEE ECB/TRM)

(SEE XCB/TRM)

OR MAT LINED DIYERSION CHANNEL

SILT FENGE, TYP (SEE
SF FOR INSTALLATION
REQUIREMENTS)

DC—2. GEOTEXTI

W (5'-0" MIN.)
D (10" MIN)
| ow

THICKNESS=2 x Dso

LINE WITH VL RIPRAP (D50 = 6")
OR AS OTHERWISE CALLED FOR IN
THE PLANS

DC—3. RIPRAP LINKD DAVERSION CHANNEL

DIVERSION CHAN NSTALLAJEON NOTES

1 SEE FLAN VIEW FOR
- LCCATION OF DIVERSION CHANNEL
< TYPE OF CHANNEL (UNLINED, FEO
OR RIFRAP LINED)
- LENGTH OF EACH TYPE OF g INEL
- DEPTH (D). WIDTH (W), ANDBCTTOM WID T {(BW;
- FOR RIPRAP LINED CHANNEL. SIZE OF RIPRAP, D50 SHALL BE SHOWN ON
PLANS
2 SEE DRAINAGE PLANS FORf DETAILS OF PERMRVENT CONVEYANCE
STRUCTURES
3 DIVERSION CHANNELS IIDICATED OM THE SWMF\SHALL BE INSTALLED
PRICR TO WORK IN DOWNGRADIEN T AREAS DR NATURAL CHANNELS.

4 FORE GEOTEXTILE ORfMAT LINED CHANNELS INSTALLATION CF
GEOTEXTILE OR AT SHALL CONFORM TO THE REQ\REMENTS OF CETAIL
ECB. FOR PLASTIC LJVED CHANNELS, INSTALLATION QF ANCHOR TRENCHES
SHALL CONFORN T THE REQUIREMENTS CF DETAILACE

5 WHERE CONSTRULTION TRAFFIC MUST CROSS A DIVERSION CHANNEL THE

PERMITTEE SHALS INSTALL A TEMPORARY STREAM CRORSING
CONFORMING TP THE REQUIREMENTS OF DETAILTSC

\LE CR MAT LINED, PLASTIC LINED.

DIVERSION CHANNEL RMAINTENA NOTE

1 IMSPECT Bifs EACH WORKDAY, AND MAINTAIN THEM IN EFFEXTIVE
OPERATING CONDITION. MAINTENANCE OF BMPs SHOULD BE PRCACTIVE,
HOT REAJTIVE. INSPECT BMPs AS SCON AS FOSSIBLE (AND ALWRYS WITHIN
24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE EROSIGN, AND
PERFOPf# MECESSARY MAINTENANCE

2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY T
MAINJAIN BidPs IN EF FECTIVE OPERATING CONDITION INSPECTIONS\AND
CORFECTVE MEASURES SHOULD BE DOCUMENTED THOROUGHLY

2 WRJERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INIATED UPON DISCOVER ¥ CF THE FAILURE

4. RfOCK DIVER SION CHANNELS ARE TO REMAIN IN PLACE UNTIL WORK IN \E
JOVNGRADIENT AREA OR NATURAL CHAMNEL IS NO LONGER REQUIRED \F
APPROVED BY JEFFERSON COUNTY, DIVERSION CHANNEL MAY BELEFT |
PLACE

f5. IF DMERSION CHANNELS ARE REMOVED THE DISTUREED AREA SHALL BE
COVERED WITH TOPSOIL, SEEDED AND MULCHED OR OTHERWISE
STABILIZED IN A MANNER APPROVED BY JEFF ER SON COUMTY

LID WITH HOLE CuT
FOR SUCTION LINE

PLASTIC 5-GALLON BUCKET WITH
MANY 3/8" HOLES DRILLED
IN SIDES

PUMP SUCTION LINE
OR SUBMERSIBLE PUMP
CENTERED IN BUCKET -

BUCKET FILLED WITH AASHTO §3
GRAVEL (CODQT SECT. 703, §3)

DW—1. DEWATERING POND ALREADY FILLED WITH WATER

LOWEST SUBGRADE
ELEVATION TQ BE DEWATERED

UD WITH HOLE CUT| 2 ' MIN.
FOR SUCTION UNE

PUMP SUCTION LINE OR
SUBMERSIBLE PUMP

PLASTIC 5-GALLON BUCKET WITH
MANY 3/8" HOLES DRILLED IN SIDES
AND BOTTOM

AASHTO #3 GRAVEL
(COOT SECT. 703, #3)

i

12" MIN. AROUND ON 3
ALL SIDES OF BUCKET "

127 MIN.
BELOW BUCKET

DW—2. DEWATERING SUMP FOR SUBMERSED PUMP

DEWATERING PUMP
DISCHARGE LINE

SETTLING POND
SURFACE AREA, "A"|
1 SF PER 1 GPM

MIN. 2" MIN.

STAKES TO
SECURE END OF
DISCHARGE LINE

_[ 12 050=6"

MN. 2 X 05O

4 (MIN.) SOUARE  /MIN (127 MIN)
RIPRAP PAD TO STABILIZE FLOW PATH
DISSIPATE THE T0 OUTFALL OR

ENERGY OF THE RECEIVING WATERS
FLOW EXITING THE

DISCHARGE LINE

SETTLING BASIN
SECTION A

DW—=3. SUMP DISCHARGE
SETTLING BASIN

SEDIMENT CONTROL LOG——.
(SEE SCL-1 DETAL)

ROCK WILL BE INSTALLED,
AS NECESSARY, TO
PREVENT EROSION

DISCHARGE PIPE

ST
T T
- ;m)ﬂm}}:mnnnmlm

FILTER BAG ON
STRAW BALES
OR ROCK PAD

DW—4. DEWATERING FILTER BAG

DEWATERING INSTALLATION NOTES

1 SEE PLAN VIEW FOR

- LOCATION OF DEWATERING EQUIPMERT
~TYPE OF DEWATERING OFERATIOR (DW-1 TO DW-4)

2 THE OWNER OR CONTRACTOR SHALL DEBTAIK A CONSTRUCTION
DISCHAR GE [DEW ATERING) PERMIT FROM THE STATE PRICR TO ANY
DEWATERIMG OPERATIONS DISCHARGING FROM THE SITE ALL
DEWATER|ING SHALL BE INA ACCORDANCE WITH THE RECUIREMENTS OF
THIS PERMIT

3 THEOW NER CR OPERATOR SHALL PROVIDE, OPERATE, AND MAINTAIN
DEWATERING SYSTEMS OF SUFFICIENT SIZE AND CAPACITY TO PERIIT
EXCAVATICN AND SUBSEQUENT CONSTRUCTION IN DRY CONDITIONS AND
TO LOWER AND MAINTAIN THE GROUNDWATER LEVEL A MINIRMUM OF 2.
FEET BELCW THE LOWEST POINT OF EXCAVATION AND CONTINUOUSLY
MAINTAIN EXCAVATIONS FREE OF WATER UNTIL BACK FILLED TO FINAL
GRADE

4. DEWATERING OPERATIONS SHALL USE ON OR MORE OF THE DEWATERING
SUMPS SHOWN ABOVE WELL POINTS OF OTHER MEANS APPROVED BY
JEFFERSON COUNTY TO REDUCE THE PUMPING OF SEBIMENT TO
ALLOWABLE LEVELS PRICR TO RELEASE OFF SITE OR TC A RECEIVING
WATER. A SEDIMENT BASIN MAY BE USED IN LIEU OF SUMP DISCHARGE
SETTLING BASIN SHOWNR ABOVE IF A 4-SQUARE FOOT RIPRAP PAD I8
PLACEC AT THE DISCHARGE POINT ANG THE RISCHARGE END OF THELINE
IS STAKED IN FLACE TO PREVENT IMOVEMENT OF THE LINE

DEWATERING MAINTE NANCE NOTES

1 INSPECT BMPs EACH W ORKDAY, AND MAINTAIN THEM IN EFFECTIVE
OPERATING CONDITION. MAINTENANCE OF BMPs SHOULD BE PROACTIVE,
NOT REACTIVE. INSPECT BAPs AS SCON AS POSSIBLE (AND ALWAYS WITHIN
24 HOURS) FOLLOWING A STORM THAT CAUSE S SURFACE EROSION, AND
PERFORM NECESSARY MAINTERANCE

2 FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY T
MAINTAIN BMPs I8 EF FEC TIVE OPERATING CONDITION INSFEC TIONS AND
CORREC TIVE MEASURES SHOULD BE COCUMENTED THOROUGHLY

3 WHERE BAMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INITIATED UPON CISCOVERY OF THE FAILURE

4. DEWATERING BMPs ARE HEQUIRED IN ADDITION TC ALL OTHER PERMT
REQUIREMENTS

£ TEMPORARY SETTUNG BASINS SHALL BE REMOVED W HEN NO LONGER
NEEDED FOR DEWATERING OFERATIONS, ANY CISTURBED AREA SHALL BE
COVERED WITH TOPSOH., SEEDED AND MJILCHED DR OTHERW ISE
STABILIZED IM A RIAMMER APPROVED BY JEFFERSON COUNTY

DEWATERING
OPERATIONS

Detail 21

TEMPORARY
DIVERSION CHANNEL
Detail 20
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O

| LENGTH L |

EXISTING f

GRADE

DEPTH D

HEIGHT H CULVERT DIAMETER CD

VERT CROSSING SECTION

14" (MINUS) CRUSHED ROCK

12" MIN. COVER *ﬁt

ION_A

ISC—1. CULVERT CROSSING

LENGTH L

LENGTH CL

EXISTING CHANNEL GRADE -

AVOID BANK EXCAVATION
IF POSSIBLE

FORD CROSSING SECTION

8' MIN

>2 |

FLOW ——— [reSismremmom, [
050~6" RIPRAP VOIDS FILLED Z Lo

WITH 14" (MINUS) CRUSHED ROCK
GEQTEXTILE OR MAT

ECTION A

AVOID BANK EXCAVATION
IF POSSIBLE

CULVERT (AS SPECIFIED)

D50-12" TYP. RIPRAP
CULVERTS AS SPECIFIED

EXISTING CHANNEL GRADE

EXCAVATED uTILITY
TRENCH

PROPOSED UTILITY \

FLUME PIPE

FLOW —— FLOW ——
\ EXISTING STREAM
BANK

EMBANKMENT, TYP

FLUME CROSSING PLAN

STABILIZED
EMBANKMENT, TYP.

e TN 7 L%

STREAM BOTTOM

PROPASED UTILITY EXCAVATED UTILITY TRENCH

SECTION A
ISC-3. FLUM R IN

TE MPORARY STREARM CROSSING INSTALLATION NOTES

1 SEE PLAN VIEN FOR
- LOCATION OF TEMFORARY STREAM CROSSINGS
- STREAM CROSSING TYPE {FORD, CLLVERT. OR FLUME}
- FOR FORD CROSSING LENGTH (L) CREST LENGTH {CL) AND DEFTH (D)
~FOR CYLVERT CROSSING LENGTH (L), CREST LENGTH ICL} AND
CROSSING HEIGHT [H), DEPTH (D). CULVERT DIAMETER (CG). AND
NUMBER, TYPE, AND CLASS OR GAUGE OF CULVERTS
2 TEMPORARY STREAMCROSSING DIMENSIORS, D50, AND NUMBER OF
CULVERTSINDICATED {FOR CULVERT CROSSINGS) SHALL BE CONSIDERED
MINIMUR DIMENSIONS. THE ENGINEER MAY ELECT TO INSTALL LARGER
FACIUTIES. ANY DAMAGE TO STREAR: CROSSING OR EXISTING STREAN
CHANNEL DURING BASEFLOW OR FLOOD EVENT SHALL BE IMMEDIATELY
REPAIRED
3 SEE MAJOR DRAINAGE CHAPTER IN UDFCD VOLUME Hf FOR RIPRAP
GRADATIONS.
4 WHERE FAILURE OF A STREAMTROSSING CAN RESULT IN SIGNIFIDANT
DAMAGE OR HARRM, IT MUST BE DESIGNED BY A STRUCTURAL ENGINEER

JEMPORARY STR! ING MAINTENANC 1
+ INSPECT BMPs EACH WORKDAY, AND MANTAIN THEM IN EFFECTIVE
OPERATING CONDITICN. MAINTENANCE OF BIWFs SHCULD BE PROAC TIVE,
NOT REACTIVE, INSPECT BAMPs AS SOON AS POSSIBLE (AND ALWAYS WITHIN
24 HOURS) FOLLOWHNG A STORM THAT CAUSES SURFACE EROSION AND
PERFORM NECESSARY MAINTENANCE
2FREQUENT CBSERVATIONS AND MAINTENANCE ARE NECESSARY TO
MAINTAIN BMPs N EFFECTIVE OPERAT NG CONDITION INSPECTIONS AND
CORREC TIVE MEASURES SROULD BE DOCUMENTED THOROCUGHLY
3 WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE
INETIATEL! UPON DISCOVERY OF THE FAILURE
4 REMOVE SEDIMENT ACCUMULATED UPSTREAM OF CROSSING ASNEEDED
TO MAINTAIN THE FUNCTIONALITY OF THE CROSSING
& STREAM CROSSINGS ARE TOREMAIN IN FLACE UNTIL NO LONGER NEECED
AND SHALL BE REMOVED PRIOR TO THE END OF CONSTRUCTION
6. WHEN STREAM CROSSINGS ARE REMOVED . THE DISTURBED AREASHALL
BE COVERED WIPM TOPSCIL. SEEDED AND MULCHED AND COVERED WITH
GECTEXTILE OR OTHERWISE STABILIZED IN A MANNER APPROVED BY

JEFFERSON COUNTY
TSC—2. FORD_CROSSING TEMPORARY STREAM
CROSSING
Detail 21
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