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Applicant: Albert and Mary Jane Irrevocable Trust 
Operator: Albert Frei and Sons, Inc. 
Project: Section 35 Fill area
Date: April 24, 2007

FILL PLAN

The fill area lies in the NW¼, Section 35, T-3-S, R-72-W,
6th P.M. and is entirely within Gilpin County on lands owned BY
the Albert and Mary Jane Irrevocable Trust.  It will be a
valley fill operation where the material consists of a mixture
of material found in the quarry generated by rock crushing. 
The material is a clean, dirt and rock by product, and contains
no materials considered hazardous.  No fill will be imported
from areas that are not part of the Frei property.  When
filling is complete, approximately 5,485,000 cubic yards will
have been placed on the site.  It will take from 10 to 20 years
to place this much material.

This site was chosen because it is in a remote location,
in close proximity to where the fill is generated and hauling
would take place over land controlled by the Frei family.  The
material will be delivered using existing internal roads built
by Albert Frei and Sons, Inc. (AFSI) and the trust.  Off-road
haul trucks will be used to avoid impacting County or State
roads.  The closest public road is SH 119 to the east.  HWY 119
lies approximately 600 feet below the fill area and 3750 feet
at the closest point.  In most cases the activities associated
with a fill will not be visible from offsite.

The fill area lies in a steep and deep “V” shaped ephem-
eral drainage in the central part of the property.  Please
refer to the VICINITY MAP for the location of the site in rela-
tion to surrounding land forms. This filling will allow us to
create two flat meadow areas in the hilly terrain that can be
developed for various uses in the future.  In addition, the
fill area will lie west of a ridge line that shields the site
from the visual impacts to the east.  FIGURE 1 shows the current
property configuration and FIGURE 4 shows how we think the site
will look when filling is complete.

Aracdis USA, Inc. prepared a slope stability analysis for
this project using the test results for the specific material
we plan to place.  In the report they make recommendations
regarding the sloping rates, face grading options,, crowning of
the fill and a sub-drain under the fill.  The recommendations
will be followed during construction and final rehabilitation
of the site.

Three roads exist on the site at this time.  Review of
FIGURE 1 shows a southern or upper road that transects the
property from west to east.  The second road is lower near the
elevation of a saddle that lies on the county line and the
third road crosses from north to south acting as the western
limit of the site.
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The fill will begin near the midpoint of the western
line.  The first lift will be at the same elevation as the
saddle elevation shown on the map.  It will start just north of
where the N-S road and the lower road meet.  The material will
be dumped into this corner and pushed into the draw using a
dozer.  FIGURE 2 shows how the site will look after the first
five years of filling.  As the draw is filled, creating a level
area, filling will progress to the east using the saddle
elevation as a guide for the first bench.  Filling will take
place from top to bottom and the sides will be shaped to blend
with the surround land.  During placement the material will be
watered to keep dust under control and improve the placement
compaction.

As filling progresses across the valley a near level
bench will be created on the southern end and the face slope
will be graded and revegetated.  FIGURE 3 shows how the site
would look when the first lift is complete and filling has
begun where the upper road meets the N-S Road. The area between
the two roads will eventually be filled to an elevation that is
nearly level with the upper road.  This will create a bench
that completes the second lift.  The slope between the two
benches will be somewhat less than the 2½ horizontal to 1
vertical used for the lower slope area.  This is a result of
blending the slope with the natural land configuration on both
sides of the fill area.

Prior to commencement of filling a sediment trap will be
built in the area below the fill to contain any stormwater
runoff that may come in contact with the fill material.  This
structure will be monitored and cleaned as needed.  The dams of
these traps will be built to 25 yr. 24 hr. event standards, to
filter the water not, retain it.  This way the sediment in the
water will be trapped in the structure so clean water exits
below.  The idea is not to create a pond but to create a
filter.  The interior of each dam will be small crushed stone
and the exterior will be course rock.  As filling progresses to
the north, new catch basins will be built as needed until the
filling is complete and the old ones will be buried by the
fill.  The final 100 year stormwater detention facility (pond)
will remain until revegetation is complete.

As filling progresses rock lined side channels will be
placed across the fill to collect any runoff and channel it
across and down the fill face.  AFSI uses these types of
channels to eliminate erosion along roadways and fill areas
within the mine area.  The first to be installed will be along
the southern perimeter where stormwater runs onto the fill
area.  They act as French drains that allow the water to flow
thru the rocks without eroding channels thru the fill.  In
other words we are creating man-made flow channels to take the
place of the ones being filled.  As filling progresses, a
slight dome will be maintained on the level fill area to direct
the surface stormwater to the armor lined side channels on the
perimeter of the fill.  We believe that most stormwater will be
absorbed by the fill and there will be little of no runoff from
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the fill area.  The moisture will soak into the material or
evaporate off the surface.

Reclamation will take place as filling progresses.  Once
we have 10.0 acres filled, that will not be redisturbed in the
near future, the area will be seeded.  In some cases the
seeding done along the southern side of the first bench will be
covered when filling begins on the second lift.  A tacifier
will be used to reduce wind and water erosion as much as
possible on the areas that are not being filled but not ready
for seeding.  The rehabilitation plan that follows discusses
revegetation plans.

REHABILITATION PLAN

As this site develops reclamation will become an impor-
tant part of the over all plan.  As described in our Fill Plan
we note that filling will begin in the west-central part of the
fill area.  Revegetation will run concurrent with filling.  The
idea is to create level area using the elevation of the saddle
that now exists between a drainage that runs southwest toward
the rock quarry and the one we will partially fill.  This plan
contains four figures showing various times during the filling
phase of the project.  FIGURE 1 is how the site looks now; FIGURE
2 shows how the site will look when the first 10 acres are
revegetated; FIGURE 3 shows how the site will look when the
first bench is complete revegetated and filling has started on
the second bench.  FIGURE 4 shows how the site will look when
filling and revegetation is complete.

During the permitting phase of this project the County
and neighbors requested we have a trigger point when revegeta-
tion would take place.  So during the design phase we discussed
the options and decided that 12.0 acres of completed fill area
would be a good trigger point.  Once we reached 12.0 acres,
10.0 acres would be resoiled and revegetated.  The remaining
2.0 acres would be roadways, the rim of the filling operations
and the slopes below the fill area.  Filling would continue
until another 10.0 acres are ready for rehabilitation.  This
would continue until filling is complete.  In some case we may
have to re disturb seeded areas but that is to be expected
because of the way filling will be done.

FIGURE 2 shows how this 10.0 acre (green) scenario would
look during the initial stage of filling.  The tan area shows
the area where active filling is taking place until the next
10.0 acre cell is ready for revegetation.  We estimate it will
take five to seven year to get to this point.  During that time
period a tacifier will be used to control wind and water
erosion.  Note the location of the stormwater pond (blue) and
that the uncolored areas remain undisturbed by filling.  All
final slopes will be graded 2h to 1v or less and reseeded as
soon as practical.  As requested we have attached a bond
analysis based on 15 acres needing reseeding but only 12 acres
needing soiling and shaping per the previous discussion.



Albert & Mary Jane Frei Irrevocable Trust Page 4 
April 24, 2007
)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))Q

Once a 10.00 acre plot is filled it will be resoiled with
6 inches of growth medium and seeded with the proposed seed mix
listed in Table A below.  The seeded area will then be covered
with straw and crimped at a rate of 2 tons/acre.  The seed mix
was designed for use at the quarry by a qualified range spe-
cialist.

We chose to use the term growth medium instead of top
soil since there is no topsoil on the site at this time.  The
fill material being used is a mixture of the material generated
by rock crushing operation.  This material is used as seedbed
cover for the rock benches in the mine and we find it is
capable of sustaining vegetation.  In addition, fertilizers and
organics (manure) maybe added if test results show that the
growth medium needs enhancing.  We will do whatever is neces-
sary to assure that the area is successfully revegetated.

Once filling is complete and revegetated the area will be
monitored for three years or until the grass cover matches the
surrounding areas.  If remedial seeding is needed, it will be
done on a yearly basis.

TABLE A
          Species               Rate (#PLS/Acre-broadcast)
     Intermediate Wheatgrass                 3.00
     Western Wheatgrass                      2.00
     Streambank Wheatgrass                   1.00
     Russian Wildrye                         3.00
     Blue Grama                              2.00
     Sideoats Grama                          1.00
     Little Bluestem                         1.00
     Sand Dropseed                           0.20
     Yellow Sweetclover                      1.00
              TOTAL                         14.20*

* if drilled, rate will be divided by 2.
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REHABILITATION COSTS
     This reclamation cost estimate in based on the assumption
that there will be no more that 15.00 acres ± disturbed at any
one time.  The following information also depicts a worse case
scenario. At that time we will have to respread 12,100.00 cubic
yards of topsoil, do 6,650.00 cubic yards of cut/fill dozer
work, and revegetate 15.00 ac. ±.  The table below outlines the
various areas of disturbance at that time.  The amount of
topsoil that will be re-spread is based on an average of 6
inches.  A D-8N dozer will be used to do all of the dirt work. 
These figures are then used in the calculations for the bond
amount.  The revegetation cost figure includes fertilizer,
grass seed, mulch and drilling costs.

STAGE                 TOTAL      SOIL DEPTH
NEEDS RESOILING       15.00         6"
NEEDS SEEDING         15.00
SLOPE CUT/FILL    350 LINEAR FEET
RESOIL @ 6" 12,100.00 CUBIC YARDS

ESTIMATED UNIT COSTS FOR RECLAMATION ITEMS:
                                                    Unit Cost 
1. Revegetation includes grass seed mix and

labor to drill . . . . . . . . . . . . . . . $500.00/AC.
2.  Re-spreading soil and/or growth media with
       D-9 cat, push distance 300' . . . . . . . . . . .  0.40/YD3 1/

3.  Sloping using cut/fill method
       D-9 cat, push distance less than 300 . . . . . . . .  0.63/YD3 1/

4.  Grading and shaping seed bed using a
       140G motor grader . . . . . . . . . . . . . . . $49.24/AC. 1/

RECLAMATION COSTS

1. Revegetation, 15.00 ac @ $500.00/ac $ 7,500.00
2. Resoiling, 12,100.00 yd3 x $0.40/yd3 4,895.42
3.  Sloping using cut/fill method

     6,650.00 yd3 x $0.63/yd3 4,200.76
4.  Grading and shaping 15.00 ac @ $49.24/ac.   738.66

                             Net Total $17,334.85
5. Indirect costs

   Mobilization    4,316.95
   Insurance, Bond, & Profit 2,265.66

6. Administration costs  1,366.74
                          TOTAL ESTIMATE      $25,284.74

RECLAMATION COST ESTIMATE  $25,000.00

1/ Figured using Cat Handbook and rental costs from local sources for 83%
efficiency, for eastern Colorado.
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Highlands Ranch 
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Tel 720-344-3500 

Fax 720.344.3535 

www.arcadis-us.com 

Mr. Ben Frei 
Albert Frei & Sons, Inc. 
PO Box 700 
Henderson, CO 80640 
(303) 289-1837 

 
Environmental Subject: Slope Stability Analysis for Proposed Section 35 Fill Area in Gilpin County, 

Colorado 

 
Dear Mr. Frei: 
 

Date: 

April 16 2007 ARCADIS U.S., Inc. (ARCADIS) has completed its stability analysis of multiple 
slopes associated with the construction of the proposed Section 35 Fill Area in Gilpin 
County, Colorado (Figure 1). The fill area covers approximately 53 acres in the 
NW¼, Section 35, T-3-S, R-72-W, 6th P.M. and is entirely within Gilpin County on 
lands owned by the Albert and Mary Jane Irrevocable Trust. It will be a valley fill 
operation where the material consists of stripped overburden and fill material from 
the adjacent quarry. Approximately 5,485,000 cubic yards will be placed over a 10 to 
20 year period. All supporting data are provided at the end of this report. 

Contact: 

P. Brandon Evans 

Phone: 

303-471-3452 

 
Email: 

brandon.evans@arcadis-us.com 

 
Our ref: 

GC1898.0003.00001 
 
 
 
 

 

Objective 
The objectives of these analyses are: 

 To determine classification and suitability of the fill material; and, 
 To evaluate the stability of constructed slopes associated with the proposed 

fill to achieve a safety factor of 1.3 for static loading without compaction of fill 
material. 

 
Assumptions 
These analyses were based on the following assumptions. The existing site condition 
is shown on Figure 2. 
 
Timing 
These analyses are completed under the assumption that the fill would be completely 
finished as shown in Figure 3. 
 
Material Properties and Soil Classification 
Based on physical properties testing data provided by CTL/Thompson (CTL), 
assumed normal and typical material properties were selected (Table 1). 
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Mr. Ben Frei 
April 16 2007 

 

Table 1 Representative Material Properties 

Soil Property 

Structural 
Fill 

(GP)  
Existing 
Ground 

Soil Density (loose lbs per cu ft) 105 135 

Internal Friction Angle (degrees) >37o 34o

Cohesion (lbs per sq in) 0 0 

 
The Unified Soil Classification System (USCS) was used to classify both the in-place 
material and fill materials. The Structural Fill is classified as poorly graded, clean 
gravels, gravel sand mixtures (GP). To further classify the material, the Hazen 
Uniformity Coefficient and Coefficient of Gradation were calculated based on the CTL 
material tests. The material was found to be well-graded and non-uniform in particle 
size distribution. Additionally, the fill material was assumed to have no cohesion.  
The existing ground consists of pinyon-juniper vegetative cover that will not be 
removed prior to fill placement. The site is dominated by Tahana-Legault-Rock 
Outcrop soil type, as classified by the United States Department of Agriculture 
(USDA), National Resources Conservation Service (NRCS), approximately 23 to 28 
inches deep. Depth to bedrock is approximately 28 inches. The existing ephemeral 
drainage area is v-shaped with slopes ranging from 2H:1V to 3H:1V.  
 
Construction Methods 
Off-road haul trucks will be used to transport and place the fill material. Periodically, 
a tracked dozer may be used to distribute and construct the fill area. The fill will be 
constructed to a final condition as shown in Figure 3. Front slopes are approximately 
2H:1V.  
 
Other Assumptions 
No distributed loads or seismic loading was accounted for in these analyses. Slope 
stability generally decreases under a fully saturated condition, having a piezometric 
surface approximately equal to the slope surface; therefore, these analyses assume 
a fully saturated condition. These analyses also assume no vegetative cover on the 
fill and no sub-drain. Large landslips or block movements have not been identified 
and localized failures were not observed in the fill area. Although a fully saturated 
condition is assumed, filed conditions would differ in that surface water would be 
collected and directed around the fill via armored channels.   
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Mr. Ben Frei 
April 16 2007 

 

Procedure 
The stability analyses were performed using the simplified Bishop’s Method 
(GALENA Slope Stability Analysis System, Version 3.10). Four types of slope failure 
were analyzed: toe circle failure, slope circle failure, base circle failure, and total 
slope failure. GALENA output reports are provided at the end of this report. Multiple 
analyses were run using a variety of failure types and sizes to find the minimum 
safety factor for each failure type.  
 
Conclusion 
Based upon these analyses, conservative assumptions, and the information 
available, the proposed Section 35 Fill slope safety factors are as follows: 
 

Table 2 Factors of Safety 

Failure Type 
Static 

Loading 

Toe Circle Failure 1.44 

Slope Circle Failure 1.65 

Base Circle Failure 1.51 

Total Slope Failure 2.39 

 
Catastrophic slope failure is not likely given the results of these analyses. Base circle 
failure is highly unlikely to occur due to the shallow soils and bedrock base. All safety 
factors reported are sufficient to ensure the stability of these slopes; greater than 1.3 
for static loading. Safety factors greater than 1.5 ensure maximum stability. These 
results are based on a worse-case-scenario and field conditions at the fill area 
should be more favorable, where some compaction will occur under the materials 
own weight and through active use of heavy machinery to place and shape the fill. 
 
Recommendations 
Although these analyses suggest a stable slope condition for the proposed fill, a few 
minor improvements to the fill design are generally recommended for fills greater 
than 1,000,000 cubic yards, and would greatly increase the stability of the slope.  

• Change the face of the fill from a 2H:1V slope to 2.5H:1V. 

• Add 20-foot wide benches to the face of the fill every 40 vertical feet. 

• Crown the fill with a 1 to 3 percent slope to allow for positive drainage to the 
armored side channels. 
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