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Exhibit A – Legal Description 
Aggregate Industries, Inc. operates a hard rock aggregate quarry with a total permitted area of 
364.77 acres, which includes 3.5 acres for the mine access road, scale, and truck wash area 
that was not included in previous permits. The mine entrance is located at Latitude 39° 38' 
10.80ʺ N and Longitude 105° 11' 35.38" W. The street address is 18131 CO-8, Morrison, 
Colorado 80465. 

The permitted area includes a 1.97-acre parcel that has a water storage tank, and a 27.5-acre 
water storage reservoir (Reservoir Site II), both owned by the Town of Morrison. The entire 
permitted area is considered the affected area and is impacted by mining activities or 
operations. Exhibit A.1 shows the permit boundary in plan view and Exhibit A contains legal 
descriptions for the permit area. 
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Exhibit A.1. Legal Description 
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Exhibit B – Index Map 
Exhibit B.1 contains an index map showing the regional location of Morrison Quarry. The map 
was developed using standard United States Geological Survey 1:24,000 topographic 
quadrangles, including the Morrison and Indian Hills quadrangles. The map in Exhibit B.1 shows 
the limits of the Morrison Quarry permit boundary, including the mining activity and operations 
areas as well as the mine access road. 
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Exhibit B.1. Index Map 
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Exhibit C – Pre-mining and Mining Plan Maps of 
Affected Lands 
Exhibit C includes five figures (Exhibit C.1 through Exhibit C.5) showing current conditions at the 
quarry, which represent the pre-mining conditions with respect to the proposed changes 
included in this permit amendment. The figures included in Exhibit C show the mine area as well 
as the access road. 

Exhibit C.1 shows adjoining surface owners of record as well as the name and location of roads, 
buildings, structures, wells, drainages, and utilities lines at the site. It also shows structures on 
the affected land and within 200 feet of the permit boundary. The total area within the permit 
boundary, referred to as the “Affected Area,” is 364.77 acres. The area to be mined, defined by 
the “Mining Limits,” is 198.2 acres. The Permit Boundary and Mining Limits areas are based on 
digital boundaries and legal descriptions provided by Aggregate Industries, Inc. 

Exhibit C.2 shows current topography reflecting the results of mining and reclamation activities 
as of April 2021 in the North, Central, and South Quarries. Reclaimed mined areas are identified 
in green; mined areas subject to future reclamation are identified in yellow. The elevations for 
completed benches are notated in the South Quarry, to support further discussion and 
integration into Exhibit D – Mining Plan.  

Exhibit C.3 shows current topography for the mine access road and supporting structures.  

Exhibit C.4 shows existing vegetation and land use in the region of the permitted area. 
Vegetation is generally characterized by extensive grasslands interspersed with widely 
scattered, isolated clusters of shrubs (Haley & Aldrich 1998). The description of vegetation in 
Exhibit J of AM-02 (July 1978) is still applicable to existing vegetation at the permitted site. 

Exhibit C.5 shows native soils information in the region of the permitted area. 
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Exhibit C.1. Pre-mining Map – Manmade Structures, Landowners, and Wells 
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Exhibit C.2. Pre-mining Map – Existing Topography (Sheet 1 of 2) 
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Exhibit C.3. Pre-mining Map – Existing Topography (Sheet 2 of 2) 
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Exhibit C.4. Pre-mining Map – Vegetative Cover 
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Exhibit C.5. Pre-mining Map – Soil Type 
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Exhibit D – Mining Plan 
Rationale for Amended Mining Plan 
Amendment No. 05 (AM05) identified a four-phase mining approach focused on: 1) developing 
the quarry in a manner that will disturb only limited areas each time; 2) facilitating reclamation of 
mined slopes in inactive areas in a timely manner; and 3) accommodating mine operation 
considerations. Phases I and II were established to develop the Central and North Quarries; 
mining operations in these areas are complete, and reclamation activities are ongoing. Phases 
III and IV focus on development of the South Quarry. Phase III is underway and is the focus of 
this amendment. Aggregate Industries, Inc. intends to further develop the South Quarry as 
identified in Phase IV of the AM05 mining plan. However, limited information is currently 
available to define this phase. Further development will proceed via a future amendment.  

Since initiating Mining Plan Phase III (opening the South Quarry), local rock observations have 
resulted in modifications to the bench configuration identified in AM05 for work completed to 
date. Additionally, recently installed groundwater monitoring wells have identified water levels 
that will be used to inform the bottom elevation of Phase III mining. A mining plan modification is 
required to document completed bench geometries and to modify Phase III mining operations 
based on geotechnical analyses and monitoring of South Quarry work completed to date.  

The substantial changes proposed by this amendment are: 

• Documentation of completed South Quarry West Wall benches that deviate from AM05;  

• Clarification of how mining will be conducted in accordance with the proposed bench 
configuration and observational method identified in previous amendments; and  

• Revisions to Phase III bottom elevation to allow for mining to continue in the South and 
West Quarries until groundwater is encountered 

Other changes to the mining plan include the redesignation of the ridge west of the Central 
Quarry as the West Quarry, inclusion of the West Quarry Haul Road in the Mining Plan, , and 
inclusion of the Unnamed Drainage 1 and 2 (UD#1 and UD#2) draft final design package to 
satisfy outstanding permit stipulation #10 (refer to Additional Information for stipulation details). 

Phase III Work Completed to Date  
To date, Phase III mining operations have resulted in lowering the South Quarry to Elevation 
(El.) 6,635 on the western face (referred to as the West Wall) and lowering the eastern face 
(referred to as the East Wall) to approximately El. 6,600.  

In accordance with AM05, South Quarry West Wall benches above El. 7,000 were mined at a 
40-foot highwall and 60-foot bench (60H:40V) configuration and partially reclaimed to El. 7,350. 
Below El. 7,000, mining has advanced on the South Quarry West Wall and East Wall using 
various configurations within the maximum 80-foot highwall and minimum 40-foot bench 
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(40H:80V) configuration approved in AM05. On the West Wall, mining has advanced to the 
current bench, El. 6,640, using a planned 60-foot highwall and 40-foot bench (40H:60V) 
configuration with actual mined highwalls ranging from 40 to 60 feet. Bench highwall 
modifications were operational decisions, not the result of geotechnical issues. On the East 
Wall, mining has advanced to the current bench, El. 6,600, using conservative 40-foot highwall 
and 40-foot bench (40H:40V) configurations, due to the presence of unstable rock. Mined 
highwalls ranged from 20 to 40 feet.  

Annual geotechnical observations and performance monitoring of exposed highwalls is 
conducted to support the development of an annual Geotechnical Addendum and assess 
highwall stability. As stated in Appendix 1, Rule 6.5 Geotechnical Stability Exhibit, Section 7.1.1, 
annual reporting and field inspections indicate that the South Quarry highwall is generally 
stable. Although rockfall debris is commonly observed, the rockfalls are generally minor and 
likely a result of production blast-induced rock fracturing and freeze-thaw in the rock face above 
the benches. The bench widths are adequate to collect highwall rockfalls. The observed rock 
conditions are predominately “competent” rock quality (i.e., granitic and biotite gneiss), with 
localized poor zones resulting from highwall proximity to existing (pre-mining) grade or zones of 
sillimanitic gneiss.  

Mining activities and configurations to date are effective in working through unstable rock 
conditions and resulted in stable configurations. Completed South Quarry reclamation and 
mining activities can be found in Exhibit C-2.  

General Phase III Mining Approach  
Under Phase III, mining will not occur within the groundwater table. Instead, mining will continue 
in the South and West Quarries to maximum depths before groundwater is encountered.  

The South and West Quarry maximum highwall and minimum bench design configurations are 
based on elevations described in the following subsections. 

Above El. 7,000: 60H:40V Benches  
This bench configuration is unchanged from AM05 and will be employed on the remaining West 
Quarry western face to reduce visual impacts.  

El. 7,000 to El. 6,600: 40H:60V Benches 
The proposed bench configuration at these elevations are based on geotechnical information 
gathered during South Quarry annual inspections, observations of completed 40H:60V 
highwalls at similar elevations (discussed above), and findings from the 2020 Geotechnical 
Stability Exhibit.  

Appendix 1, Rule 6.5 Geotechnical Stability Exhibit, was completed with the goal of determining 
if steeper (e.g., 30H:70V) slopes were feasible. Although this approach is not currently under 
consideration, selected sections of the report support the revised 40H:60V bench configuration. 
Specifically, slope stability analysis included in this report (Appendix 1, Tables 7.3 and 7.4) 
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concluded that 40H:70V bench configurations at El. 7,000 and El. 6,650 had a corresponding 
global stability factor of safety (FOS) greater than 1.25, considering both competent and poor 
rock conditions. Local stability FOS evaluations provided similar results at El. 7,000. Less 
favorable results were documented at El. 6,650; however, the geotechnical consultant 
recommended a 40-foot-wide bench at this elevation to meet stability criteria. Adopting a lower 
60-foot highwall and wider 40-foot bench in this amendment for all mining at these elevations 
results in a FOS that meets or exceeds the minimum requirements. 

As has been successful with South Quarry operations to date, monitoring the mine highwalls will 
continue in accordance with the South Quarry monitoring plan, which utilizes control points fixed 
to concrete-filled 55-gallon drums and a visual monitoring program. This plan will be 
supplemented to include quarry face monitoring using Light Detection and Ranging (LiDAR) 
scan of the rock face, a recommendation from the 2020 Geotechnical Stability Exhibit. 
Monitoring will be increased to a minimum of biannual inspections and will be conducted by a 
qualified geotechnical consultant. These inspections will be documented in technical reports and 
summarized in the annual Geotechnical Addendum. Biannual monitoring will support prompt 
identification of rock instabilities in completed highwalls, ensuring these issues are promptly 
addressed—via catchment berms, rock scaling, buttressing, or other techniques—to support 
safe mining and reclamation working conditions.  

Below El. 6,600: 40:60V below El. 6,600 Contingent on Supporting Geotechnical 
Stability Evaluations Using the Observational Method  
The 2020 Geotechnical Addendum (Figure 7) identified the potential for large deposits of poor 
quality rock (e.g., sillimanitic gneiss) in the South Quarry below El. 6,600. Large deposits of poor 
quality rock may require more conservative slope configurations to safely mine these areas. As 
mining has not advanced below El. 6,600, there is insufficient information to predetermine 
absolute final slope configurations below this elevation. As a result, consistent with Amendment 
Nos. 3, 4, and 5, the “Observational Method” will be used to support mining in these areas.  

The “Observational Method” has been modified to reflect proposed operations (see Exhibit D.3). 
Below El. 6,600, operations will mine to an initial 40-foot bench and 40-foot highwall 
configuration. This conservative configuration was recommended in Appendix 1 for areas of 
sillimanitic gneiss and will allow for mining to safely proceed while a geotechnical consultant 
observes and evaluates exposed rock. It is anticipated that these observations will be 
conducted biannually, and initial observations will focus on geologic mapping and visual 
observations. The results of these observations will be documented in technical reports and 
summarized in the annual Geotechnical Addendum.  

If observations identify favorable conditions for potentially steeper configurations 
(e.g., competent rock, fault orientation), a geotechnical consultant will conduct additional 
mapping and laboratory testing necessary to conduct a stability evaluation to support a steeper 
(i.e., 40H:60V) bench configuration. The results of this analysis will be presented in a technical 
memorandum that will be available for Division of Reclamation, Mining and Safety review. 
Mining at configurations steeper than 40H:40V will not proceed without supporting stability 
evaluations demonstrating a FOS greater than 1.25. Conversely, if large quantities of poor 
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quality rock are present or instabilities are identified, a steeper bench will not be pursued. 
Instead, mining will continue at the 40-foot highwall configuration with a minimum 40-foot bench 
configuration.  

Phase III Quarry Development Narrative  
Mining and reclamation will proceed from the present configuration (Exhibit C.2), using the 
same mining methods described in AM05. One modification to mining methods is the use of a 
portable crushing plant, referred to as the Road Base Processing Plant, located on the northern 
end of the South Quarry, to process rock for use in road development and reclamation activities. 
This plant will be removed and used at other sites when it is no longer needed (refer to 
Exhibit C.2 for its current location).  

The sequence of mining activities remains unchanged from AM05, which described mining as 
generally occurring on two "fronts" simultaneously: one continues South Quarry development, 
and one develops the West Quarry. Exhibit D.2 presents the Phase III buildout configuration 
plan view and Exhibit D.2a through Exhibit D.2c present the Phase III buildout configuration 
cross sections. The mining plan assumes a bottom elevation of El. 6,505; these numbers reflect 
planned benching in this area and average groundwater well water levels surrounding the South 
Quarry. The configuration reflects currently mined bench configurations and the maximum 
bench configurations identified in the previous section for areas where future mining will occur. 
Of note, the bench configurations identify some exceptions to the maximum configurations to tie 
future mining benches into completed benches in the South Quarry.  

Any changes in the identified bench configurations identified in this Mining Plan will be 
documented via the technical revision process for purposes of documenting other than minor 
effects upon the approved Reclamation Plan.  

West Quarry Haul Road  
Construction of the West Quarry Haul Road, a structure necessary to re-establish access to the 
upper benches of the South Quarry and commence West Quarry development, is underway and 
is scheduled for completion in late fall 2021. The Haul Road plans were summarized in 
Technical Review (TR07) and approved in July 2020. TR07 included the haul road design 
specifications and proposed configuration, but recognized that the final road alignment was 
pending and would be finalized in conjunction with AM07. Since the start of construction, fill 
material limitations have resulted in a change to the road alignment to maximize the use of cut 
material. Appendix 2 presents the final West Quarry Haul Road design, and Exhibit D.1 
presents the final West Quarry Haul Road configuration. As mining and reclamation continues in 
the South and West Quarries, the haul road will be removed and reclaimed as benches 
progress eastward.  

South Quarry Development  
The South Quarry will be developed to a maximum depth before groundwater is encountered. 
Groundwater monitoring wells located north, south, and east of the South Quarry (MW2019-03, 
MW2019-02, and MW2019-01) show average water level elevations of 6,495, 6,581 and 6,459 
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feet, respectively. Based on these water levels, it is assumed that South Quarry base elevations 
will be occur between El. 6,600 and El. 6,500. As mining operations approach these elevations, 
monitoring well data and other hydrogeologic data collected in the South Quarry (refer to Exhibit 
G – Water Information), in conjunction with visual observations, will be used to determine final 
bottom elevations throughout the quarry. As groundwater levels vary in different areas of the 
South Quarry, it is anticipated that corresponding bottom elevations may also vary. If 
groundwater is encountered during mining, operations will cease in that area and the excavation 
will be backfilled and sealed.  

South Quarry mining activities will initially focus on lowering existing western, southern, and 
eastern benches of the quarry to maximum depth before groundwater is encountered. Once the 
West Quarry development is complete, mining will proceed on the northwestern and northern 
faces of the South Quarry to maximum depth before groundwater is encountered. Throughout 
the South Quarry, for areas below El. 7,000 and above El. 6,600, the maximum highwall height 
will be 60 feet, and the minimum bench width will be 40 feet (40H:60V). To support 
incorporating future benches into existing benches, alternative, less aggressive configurations 
may be mined. For areas below El. 6,600, the maximum highwall height will be 60 feet, and the 
minimum bench width will be 40 feet (60H:40V); however, mining will not proceed steeper than 
an 40V:40H configuration until stability analyses demonstrate a FOS greater than 1.25.  

Temporary spur roads from the West Quarry Haul Road will re-establish access to the upper 
benches of the South Quarry western slope up to El. 7,400. Benches above El. 7,000 will be 
reclaimed promptly to address visual impact concerns. Once completed, South Quarry 
reclamation activities will continue in a manner that minimizes open benches in accordance with 
Exhibit E – Reclamation Plan. 

West Quarry Development  
Once the West Quarry Haul Road is completed, development of the West Quarry will begin, 
starting with an upper elevation at approximately El. 7,400 and proceeding down to 
approximately El. 7,000. For benches above El. 7,000, the maximum highwall height will be 
40 feet, and the minimum bench width will be 60 feet (60H:40V). Overburden materials from 
these upper benches will support remaining upper bench reclamation on the South Quarry 
western face from El. 7,400 to El. 7,000. Mining in the West Quarry will proceed from west to 
east (uphill to downhill), terminating at approximately El. 7,000. Mining below this elevation will 
be considered part of the South Quarry operations. Reclamation of the West Quarry benches 
will be conducted concurrently as mining proceeds on the lower benches to reduce the duration 
of visual exposure. 

Water Management  
To manage surface water runoff into the South Quarry, runoff from UD#1 will be permanently 
diverted to UD#2. The drainage diversion structure will be constructed concurrent with the South 
Quarry West Wall El. 7,000 bench reclamation. It is anticipated that construction of this 
diversion structure will be completed in early 2022. The drainage diversion structure consists of 
an open culvert and two detention basins: one at the culvert inlet, and one at the UD#2 culvert 
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outlet. All drainage diversion structures were sized based on calculated 100-year peak flow 
rates and runoff volumes to limit impacts to downstream structures in UD#2. Both detention 
basins will include emergency spillways, designed to accommodate 500-year peak flow with 
50% grate blockage. Detention Basin 2, the inlet basin, will be installed at approximate El. 7,040 
on the northern side of the South Quarry western face to intercept UD#1 along its natural flow 
path. Water will pass through the outlet control structure to a culvert to be installed on the 
existing upper western bench at El. 7,040, with a slope of 0.2% carrying water south along the 
bench towards UD#2. Once the culvert exits the western face bench, the slope will increase to 
1.1% and pass through a control structure to enter Detention Basin #2. From there, water will 
discharge to UD#2. The drainage diversion will remain after mining activities are complete. The 
draft final drainage design can be found in Appendix 3, and Exhibit F.3 presents its final 
configuration. 

It is anticipated that stormwater may collect in the lower elevations of the South Quarry after 
significant weather events. Per the Storm Water Management Plan (Rev. 6, June 2021), visual 
observation will be conducted during and after storm events, and stormwater that has not 
infiltrated into the subsurface within 72 hours will be pumped to Outfall 003 for discharge. Once 
Phase III mining is completed, a long-term drainage structure will be designed and installed.  

Schedule for Phase III Buildout 
Phase III development is anticipated to have a duration of approximately 12 years. The West 
Quarry will be mined concurrently with the South Quarry, and approximately 11 acres of the 
West Quarry and 86 acres of the South Quarry will be impacted during Phase III. 
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Exhibit D.1. Mining Plan Map: West Quarry Haul Road 
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Exhibit D.2. Mining Plan Map: Phase III 
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Exhibit D.2a. Mining Plan Map: Phase III South Quarry Section A-A’ 
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Exhibit D.2b. Mining Plan Map: Phase III South and West Quarry Section B-B’ 
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Exhibit D.2c. Mining Plan Map: Phase III South Quarry Section C-C’ 
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Exhibit D.3. Observational Approach 
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Exhibit E – Reclamation Plan 
Existing and planned reclamation is described below. See Exhibit F – Reclamation Plan Maps 
for reclamation plan maps for Morrison Quarry. 

Existing Reclamation 
Reclamation is the process of initiating and accelerating the natural trend toward recovery of 
disturbed land areas. Current land use near Morrison Quarry consists primarily of open space, 
ranching, and wildlife use. The operator has substantially completed sustained reclamation of 
portions of the North and Central Quarry areas for wildlife habitat, which was the primary 
undisturbed land use prior to mining activities. This experience has helped to refine the site 
reclamation process and develop a landscape that is adaptable to natural land use and local 
climatological factors. 

Total reclamation within the Permit Boundary completed to date totals 54.4 acres. 

North Quarry 
Mining in the North Quarry was completed as of December 2007. The Town of Morrison and 
Aggregate Industries, Inc. are currently using the North Quarry as a raw water storage reservoir 
that has an estimated storage capacity of 1,641 acre-feet. Reclamation completed within the 
North Quarry consists of highwall staining, topsoil placement, and bench revegetation. The 
North Quarry reclamation totals 39.2 acres. Detailed plans providing construction and 
geotechnical information regarding the placement of fill and construction/extension of drainage 
conveyance and permanent Reservoir Site II can be found in AM04 and AM05 of the mine 
permit. The final design for the fill slope of the southwestern corner of the North Quarry was 
conditionally approved March 3, 1999, under Technical Revision #2. Refer to Section III of 
Technical Revision #2 for plans regarding earthwork construction. Appendix A of Technical 
Revision #2 provides a Slope Stability Analysis. Exhibit F.1 shows reclamation completed within 
the North Quarry. 

Central Quarry 
In 2016, partial reclamation was completed within the Central Quarry when the southwestern 
corner was backfilled to an elevation even with the surrounding unmined elevation (El. 6,500) to 
support stockpiling activities. Prior to this, mined benches above El. 6,675 on the western 
highwall of the Central Quarry were reclaimed by filling in the benches with overburden and 
topsoil material (8.5 acres). Central Quarry reclamation completed to date, not including the 
southwestern corner to El. 6,500, totals 10.3 acres. Exhibit F.2 shows reclamation within the 
Central Quarry.  

A former water storage reservoir known as Reservoir Site I was planned for the Central Quarry. 
However, after mining activities were completed in this area, the reclamation plan was updated, 
and a reservoir was no longer pursued. Reservoir Site I has been backfilled to El. 6,500 as part 
of the Central Quarry reclamation. 
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Aggregate Industries, Inc. stores material stripped from mining activities within the Central 
Quarry in stockpiles above El. 6,500, and plans to utilize this material in future reclamation 
slopes within the South Quarry. Stockpiled material will be seeded in early spring of each year 
unless currently in use. The stockpiles will be seeded with a mixture of smooth brome and 
perennial rye or an equivalent mix at a rate of 10 pounds (lbs)/acre by broadcast seeding or 
hydroseeding. This is a temporary seeding designed to halt erosion of the stockpile material into 
the drainage. 

South Quarry 
Exhibit F.3 shows reclamation within the South Quarry that has been completed along the 
western slope above El. 7,350. South Quarry reclamation completed to date totals 4.9 acres. 
The upper benches within the South Quarry western slope have been reclaimed utilizing 
reclamation slope construction that covers the bench with overburden fill material, placement of 
topsoil, and revegetation of the bench surface. 

Planned Reclamation 
Planned and completed mine bench configurations include highwall configurations of 40H:60V, 
60H:40V, and 40H:40V. Mitigation plan details are shown in Exhibit F – Reclamation Plan Maps. 
Benches above El. 7,000 will be reclaimed, with the placement of additional reclamation backfill 
to provide improved appearance of portions of the quarry that will be visible to the public. This 
will utilize the same technique as the currently reclaimed areas within the South Quarry and the 
western side of the Central Quarry. Concurrent reclamation is planned such that revegetation of 
upper benches will occur prior to excavation at the lower benches. Reclamation will follow 
excavation downward, with a general staggering of approximately three to five benches 
between active mining and reclamation activities. 

Access roads, haul roads, and maintenance roadways that are not necessary for future land use 
will be reclaimed by rough grading to blend with surrounding topography, placing topsoil, and 
revegetating. Areas where structures are existing at the end of mine life will be cleared of debris 
following dismantling and demolition. Debris will be sent to a licensed landfill facility for disposal. 
Each area will then be graded to surrounding topography and revegetated according to the 
requirements of the section below titled Revegetation. 

North Repository Area 
Additional fill placement at the North Repository Area (10.6 acres) is planned to mitigate 
negative visual impacts from early mining in the area. An engineered fill slope on the western 
wall near the southern end of the North Quarry will provide storage capacity for byproduct 
materials generated within the quarry. The repository area has been used since 1999 and was 
enlarged in 2005 using a mixture of structural fill and fine-grained soils identified as jade air 
fines (JAF), with a finished slope of 2H:1V. The foundation of the toe area of the slope consists 
of previously placed JAF, and the remainder of the slope is founded on bedrock. Based on the 
production of byproduct material, the slope will continue to be constructed to a maximum height 
of 200 feet and has dewatering strip drains located at the base of the highwalls. 
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In January 2007, a toe buttress and underdrain system were constructed in the North 
Repository Area to improve slope stability and enable placement of additional waste material. 
The buttress was constructed primarily of waste rock material, with small amounts of JAF. Upon 
completion of the buttress, Aggregate Industries, Inc. subsequently began placement of a 
mixture of JAF, overburden, and waste rock in the area gained by the buttress construction. 

In 2009, a final buildout design (provided as Appendix 4) was developed for the North 
Repository Area and included a 2H:1V slope extending from the existing toe buttress, with two 
benches of varying widths at El. 6,676 and El. 6,790. The repository has a maximum design 
elevation of El. 6,920, and the total capacity to store byproduct materials is estimated to be 
667,000 cubic yards. For reclamation, it is assumed a 2-foot cover layer will be placed over the 
final slopes of the repository post mining. Slopes may range from 2H:1V to 20H:1V depending 
on the amount of byproduct material stored in the repository. Total area to be reclaimed if the 
repository is filled to maximum dimensions would be 6.78 acres. 

As detailed in Exhibit F.5, future fill placement in the North Repository Area will be performed in 
adjacent areas to the north. The benches and upper surfaces will be sloped to allow for surface 
drainage. Strip drains will be installed at the base of the highwall on all benches and will be 
placed along the entire length of the bench, daylighting at the northern and southern catch-point 
lines. Existing strip drains will be extended to daylight beyond the extent of the new fill footprint. 
Drainage channels, which consist of rundown channels with grouted boulders, will be used to 
collect and convey surface flow to onsite sedimentation basins. 

South and West Quarries 
Reclamation activities in the South and West Quarries focus on reclaiming benches above the 
anticipated water table at El. 6,500. The West Quarry is defined as the ridge to the west of the 
Central Quarry. Mining and reclamation activities in the West Quarry will progress from an 
estimated El. 7,400 to El. 7,000. Anything below this elevation is considered the South Quarry. 

Phase III Overburden/Topsoil Placement 

Stockpiled overburden materials and topsoil will be used during reclamation to modify slope 
geometry and establish vegetation. Topsoil includes the uppermost soil horizon, with limited 
organic material, and is not abundant on this site due to the steep topography, shallow bedrock, 
and low precipitation. The onsite soils are formed in place from parent bedrock and usually do 
not extend deeper than 18 inches below ground surface, except near drainages. They primarily 
consist of stony, sandy loam, which is very low in organic content. The overburden materials 
consist of the deeper soils and regolith materials (i.e., upper weathered and fractured bedrock) 
and are generally competent for construction, but do not contain organic materials. The 
overburden materials and topsoil are selectively stockpiled during mining and construction for 
use during reclamation. 

Materials for backfill are currently being stockpiled in the Central Quarry, and this operation is 
planned to continue through the future phases of mining at the South and West Quarries. 
Stockpiled overburden and topsoil materials would be hauled to the upper quarry benches using 
the West Quarry Haul Road, which was approved under Technical Revision #7 and is presented 
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in Exhibit D.1. A temporary spur from this haul road will be installed and removed as needed for 
haul trucks to access the exposed benches of the South Quarry western highwall. Un-mined 
areas of the haul road outside of the mining boundary will be reclaimed consistent with adjacent 
reclamation.  

As benches become available for reclamation, overburden is placed on the bench surface and 
shaped and graded in preparation for placing topsoil and hydroseeding. The compacted 
overburden will slope upward from the access roads at a maximum of 2H:1V and a minimum of 
20H:1V. The steeper (up to maximum 2H:1V) slopes will typically be located on the upper 
benches of the western quarry highwall, where a significant placement of overburden will be 
used to improve the visual appearance. Depending upon the amount of overburden that is 
available during reclamation, the slopes could be backfilled at a significantly shallower slope. As 
shown in Table E-1, a minimum amount 273,872 cubic yards of fill material would be needed at 
the end of Phase III to meet these final slope configurations. As noted in Exhibit F.3, 
reclamation above bench El. 7,000 will need to follow mining due to access constraints. 
Unsalable waste material to be used for fill is expected to be encountered in sillimanitic gneiss 
formations near the base of Phase III. 

Benches constructed at 60H:40V above El. 7,000 in Phase III of the South and West Quarries 
will require volumes of material shown in Table E-1. The highest un-reclaimed bench in the 
South Quarry is assumed to be at El. 7,400. The highest bench in the West Quarry is proposed 
to be at El. 7,320. As shown in Exhibit D – Mining Plan, the Phase III base of the South Quarry 
is proposed to be at approximately El. 6,500. 

Table E-1. South and West Quarry Phase III Fill Volumes 
Quarry  Bench 

Elevation 
Range 

Acres Bench 
Length  

(feet per 
acre) 

Bench:Wall 
Configuration 

(H:V) 

Final Bench 
Slope (H:V) 

Total Fill 
(cubic yard) 

West  7,320–7,000 7.84 726 60:40 2:1 80,165 
South 7,400–7,000 11.18 726 60:40 2:1 56,216 
South 7,000–6,500 78.78 1,089 40:60 10:1 137,491 

Total Phase III 273,872 
 
Once the surface is prepared, topsoil and natural sediment control measures will be 
established. Where practical, a bulldozer will track at right angles to the slope to create 
microtopography in the surface of the topsoil. This has proven effective at Morrison Quarry in 
slowing erosion, retaining moisture, and catching grass seed. Additional sitework will create 
swales at right angles to the slope to create a more natural appearance. In some locations, 
unavoidable, localized, minor rock failures may occur on mined benches, which will serve to 
further break up the symmetry of mining and create more natural-looking slopes. Equipment 
used for backfilling will include a D-9-sized dozer, a 988 B-sized loader, and a 50-ton haul truck, 
or equivalent machinery.  

Reclaimed wood debris, wildlife habitat structures, rockpiles, and other components of 
reclamation (detailed in Exhibit F.4 through Exhibit F.6) will be placed on the benched or sloping 
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surfaces of the South and West Quarries at approximate 300-foot intervals. An access road will 
be located on the steep upper reclamation benches to allow for hydroseeding and to assist in 
monitoring revegetation programs in these difficult-to-access areas. 

Stormwater and Erosion Control Features 

With the proposed changes to the site grading plan, corresponding revisions to the approved 
AM05 plan for channeling stormwater runoff and controlling erosion will be necessary. As with 
the original plan, slopes equal to or less than 2H:1V will be stabilized as needed with 
appropriate Best Management Practices (BMPs) in accordance with the Site Stormwater 
Management Plan (Version 6, June 2021). Slopes steeper than 2H:1V may not be feasible to 
install BMPs but will be graded to the nearest stormwater outfall or to the proposed 
reservoir/dewatering intake point in the South Quarry. Drainage channels, which consist of 
rundown channels with grouted boulders, will be used to collect and convey surface flow to 
onsite sedimentation basins (see Appendix 3). 

Channelizing and capturing surface runoff within the quarry area would further reduce impacts 
to areas outside of the already impacted mining activity. A diversion channel, planned to be 
installed during Phase III along the El. 7,000 contour of the South Quarry, will convey UD#1 to 
UD#2 towards Turkey Creek (shown in Exhibit F.3 and Appendix 3). This diversions channel will 
remain in place following reclamation. This diversion channel is designed to handle a 100-year 
storm event, and more information regarding its design specifications can be found in Appendix 
3. To the extent possible, stormwater flow below this new diversion will be directed towards a 
proposed stormwater outfall to be located east of the South Quarry, draining into UD#3. This 
proposed outfall is described in more detail in the following Dewatering section. 

Dewatering 

To handle stormwater accumulations within the quarry base after Phase III, where South and 
West Quarry mining operations have lowered benches to maximum elevation before 
groundwater is encountered (approximately El. 6,500), Aggregate Industries, Inc. proposes 
installation of a horizontal drain borehole running from a sump location within the South Quarry 
through the eastern wall and daylighting into UD#3 as proposed new Outfall 007. Dewatering 
would include installing a borehole approximately 700 feet under the eastern wall of the South 
Quarry. The outlet of the borehole could consist of an 8-inch stainless steel casing standpipe to 
be able to handle up to 45 feet of head pressure. The remainder of the hole would be unlined 
and drilled at a diameter capable of handling flows for a 100-year precipitation event. Note that 
this proposed borehole is conceptual, and actual dimensions, flow capacities, alignments, and 
other design criteria would be determined following extensive investigations. Hydrogeologic and 
geotechnical investigations will be key to providing the necessary data for drainage analysis, 
unlined borehole stability, borehole alignment, and other key components of the design. 

A riprap rundown would be installed at the outlet of the discharge to dissipate energy and 
reduce the likelihood of erosion in the immediate area. Because flow from UD#1 is already 
planned to be channeled to UD#2 (described in section titled Stormwater and Erosion Control 
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Features, above), it is assumed that UD#3 (previously UD#1 prior to mining) would be able to 
handle additional stormwater flow generated solely within the South and West Quarries.  

Until such time that appropriate hydrogeologic and geotechnical investigations are performed 
and the horizontal drain can be designed and installed, active pumping within the Phase III area 
of the South Quarry would continue to discharge to Drainage Outfall 003. 

Grading 
Grading of fill material will be performed on all benches meeting the requirement approved in 
Section 5.03 of AM05. In general, fill material will be graded to slopes appropriate to the soil 
type and terrain of the area. Slopes will be graded to minimize erosion and to facilitate 
revegetation. Depending on the stability of the rock face encountered, some portions of the high 
walls may remain exposed, providing nesting habitat for bird species. The graded slopes will 
vary between 20H:1V and 1H:1V along the reclaimed benches. Final grading will create a 
surface that is variable and somewhat irregular to give a more natural appearance, while 
effectively conveying drainage.  

As recommended in Appendix 1, Rule 6.5 Geotechnical Stability Exhibit, in South and West 
Quarry benches above El. 7,000 where topsoil backfilling and revegetation is permit-required, 
several rockfall benches should be left open for rockfill catchment. The Geotechnical Stability 
Exhibit recommends this consisting of a 5- to 10-foot zone free of fill material every three to four 
benches. This material-free zone would reduce the potential for isolated rockfall from traveling 
down slope and propagating down to the active mine areas, reducing the risk to mine personnel 
and infrastructure. These rockfall berms would remain in place following reclamation for the 
protection of wildlife and maintenance personnel accessing the former highwall areas. The 
berms serve a dual purpose as rockfall catchment and a berm against the outboard (downhill) 
side of access routes crossing the quarry slopes. Quarterly scaling of final slopes will reduce the 
potential for overhead hazards. Machine scaling will identify instability in rocks within the 
highwall and will remove the hazard utilizing various techniques under a controlled environment. 
Prior to final grading and during the vegetation establishment period, catchment berm areas 
would be cleared of accumulated rockfall to allow for vehicle access. 

Benches will be constructed at contour intervals described above and will be sloped with grades 
no steeper than 2H:1V. All fill material will be placed as follows: 

• Placed in loose, horizontal lifts not to exceed 30-inches thick, based on the maximum 
particle size of the fill materials; maximum rock sizes are limited to two-thirds of the lift 
thickness  

• Compacted to achieve greater than 95% of the maximum dry density determined in 
accordance with ASTM D698 and specified in AM05 

• Placed in a manner that allows for a moisture content within 3% of optimum based on 
ASTM D698 
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Testing for in-place density and moisture content will be performed in accordance with ASTM D 
6938. Testing will be performed by the operator (or their subcontractor) on a frequency of one 
test for each lift of fill placed.  

Rough grading in un-mined areas shown in Exhibit F.1 through Exhibit F.3, such as the 
processing plant and haul roads, will be sufficiently ripped down to 18 inches, re-graded, and 
scarified prior to topsoil placement and revegetation. A D-5 up to a D-9-sized bulldozer with 
rippers will be used for all site grading. 

Structure Removal 
Permanent structures to remain on site following reclamation will include stormwater drainage 
infrastructure, perimeter barbed-wire fencing, maintenance access roads, a holding tank east of 
Reservoir Site II, and a utility shed south of Reservoir Site II. These features are shown on 
Exhibit F.1 through Exhibit F.3. The holding tank and utility shed are considered necessary for 
post-mining use and continued maintenance of Reservoir Site II by the Town of Morrison.  

All other structures not shown in Exhibit F.1 through Exhibit F.3 will be dismantled and removed 
from the site prior to final grading and reclamation. These include, but are not limited to, the 
following structures: 

• Main Processing Area Equipment (conveyors, crushers, etc.) 

• Mine Administration Offices 

• Road Base Processing Plant in South Quarry 

• Fuel Storage Area in Central Quarry 

• Haul Roads and Parking Areas  

• Truck Wash and Tarping Area on Main Access Road 

• Dewatering Wells, Communication Towers, and Other Site Utilities 

Areas where these structures are constructed will be cleared of debris following dismantling. 
Debris will be sent to a licensed landfill facility for disposal. Each area will then be graded to 
surrounding topography and revegetated according to the requirements of the section titled 
Revegetation. Exhibit L – Reclamation Costs provides costs for dismantling and demolishing 
structures. 

Revegetation 
Revegetation will be performed approximately on a yearly basis, preferably in late fall 
(November), for any area that has been backfilled, graded, and shaped. Typical acreage having 
undergone hydroseeding in a given year is between 1 and 5 acres, based on work completed to 
date. This may include acreage that has previously been seeded, but which has required 
overseeding for continued maintenance. 

Seeding with a native grass seed mix will be performed by the hydroseeding method. This 
method allows for seeding on fairly steep slopes; provides complete coverage; and combines 
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mulch, fertilizer, tackifier, and seed together in one application. Specific application rates for the 
fertilizer, seed, mulch, and shrub/tree planting frequencies can be found in the section titled 
Planned Reclamation Scope of Work, Item 11 below. 

Upon sustained, regenerative native grass establishment, shrubs and trees acclimatized to this 
area will be manually transplanted from local nursery stock. These will be in the form of 
containerized or tubeling trees and shrubs. Density of plantings and types to be used are those 
that have been previously discussed in permit amendments, and that are currently providing 
successful reclamation in the North Quarry. Refer to Exhibit F.4 for a diagram of where the 
various shrub and tree planting will be performed. Timed irrigation using "spaghetti tubing" with 
emitters has been practiced with success on tree and shrub plantings in the older parts of the 
North Quarry. This practice may be utilized for a maximum of 3 years to "wean" the plants to the 
natural meteorological cycle. Additionally, the operator has recently been experimenting with 
individual plantings designed to capture and retain natural moisture in the reclaimed portions of 
the Central Quarry with apparently good success. Irrigation practices will be at the discretion of 
the operator, but with the goal of an approximately 70% survival rate of trees and shrubs. 

The end-result of successful reclamation will provide wildlife habitat that mimics, as closely as 
possible, the pre-existing vegetative cover, using sustained revegetation. Upon final subsoil 
preparation at the former plant site, haul roads, and other un-mined areas, these areas will also 
be covered with topsoil and hydroseeded with the approved seed mixture and manually planted 
with trees and shrubs. To achieve a natural, pre-mining density of shrubs and trees, they will be 
replaced where and when necessary. Shrubs and trees (detailed in Exhibit F.6, Table 2) will be 
planted where they would be naturally found in this area. For example, Douglas fir will only be 
planted in the upper areas of the north-facing slopes of the reclaimed areas after final mining. 
For reclamation costs (see Exhibit L – Reclamation Costs), it is assumed 100 plantings (50 
shrubs/50 trees) per acre will be planted. 

In addition to hydroseeding, as well as shrub and tree plantings, the operator proposes the use 
of available sources of wood debris and rock to provide nesting and cover habitat along the 
reclaimed benches. Woody debris and rock structures are to be placed along benches at 
approximately 300-foot intervals as shown in Exhibit F.4. These structures include: 

• Free standing snags: Upright trees with root ball anchored below finish grade  

• Habitat root wad: Minimum 18-inch diameter tree laid on its side with the root wad partially 
buried 

• Brush log piles: Miscellaneous stumps and branches placed in 10-foot-diameter piles 

• Rock piles: To be placed along lower benches to provide protection for wildlife 

Schedule 
Reclamation will resume in the upper benches of the South Quarry in 2020–2021, after an 
access road leading to the West Quarry is built. The lower benches of the South Quarry will be 
reclaimed in an expedient manner as mining resumes. West Quarry reclamation will take place 
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concurrently with mining, which is scheduled to begin in late 2021. Mining and reclamation of 
the South and West Quarries is anticipated to end in 2043–2044. 

Planned Reclamation Scope of Work 
Item 1.0 Mobilization/Demobilization 

This item includes all costs necessary and incidental to move equipment and supplies onto the 
project area; perform minimal road improvements, if required; move equipment within the 
project area during the course of the project; and fulfill any other requirements necessary for the 
successful completion of this project. The operator will maintain such temporary works and 
equipment throughout the period of construction. This item also includes all labor, equipment, 
and costs associated with demobilization and clean-up of the project site following completion of 
the project. For the scope of work proposed, Aggregate Industries, Inc. assumes that the 
following equipment will be mobilized to the site: 

• (1) Front-end wheel loader with a 4.5-cubic-yard bucket (Caterpillar 950 or equivalent) 

• (1) Track-mounted excavator (Caterpillar 349 or equivalent) 

• (1) Bulldozer (Caterpillar D9 or equivalent) 

• (2) Articulating 50-ton haul truck (Caterpillar 740 or equivalent) 

This equipment will most likely be provided by the operator; however, the equipment can also 
be rented from Wagner Rents – Caterpillar Rental, 17800 E. 22nd Avenue, Aurora, Colorado 
80011. 

Item 2.0 Project Safety Plan and Implementation 

The project will involve working around inactive quarry slopes and associated hazards, and the 
contractor must comply with applicable Mine Safety and Health Administration (MSHA) and 
Occupational Safety and Health Administration (OSHA) regulations. This task includes all of the 
operator and subcontractor’s expenses for employee time, labor, materials, and safety 
equipment as well as safety training necessary for preparing and executing a job safety plan. 

Item 3.0 Erosion, Sedimentation, and Dust Control Plan 

This item covers the design, installation, maintenance, and removal of temporary erosion, 
sedimentation, and dust control features. The operator will be required to install these sediment 
control features prior to any ground-disturbing activities and maintain them throughout the 
duration of the reclamation project. The installed temporary erosion and sediment control 
features assume BMPs in accordance with the Site Stormwater Management Plan (SWMP), 
including but not limited to Site Grading, Earthen Berms, Stormwater Retention Ponds, Check 
Dams, and Truck Wheel Wash. 

Dust generated from the project area during work and off-work periods will be controlled and 
kept to a minimum. The operator will be required to develop and implement a Dust Control Plan, 
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including BMPs and dust suppression of working areas during working and non-working 
periods, including weekends, throughout the duration of the project. 

Item 4.0 Site Survey 

This task consists of performing all surveys, measurements, and computations required by the 
specifications to accurately track that the materials are imported and exported according to the 
design drawings. 

Item 5.0 Dewatering 

To handle stormwater accumulations within the West and South Quarries (below El. 7,000 on 
the western wall), a horizontal drain will be installed running from the sump location of the South 
Quarry eastward and daylighting in Unnamed Drainage #3. Dewatering would consist of 
installing a borehole approximately 700 feet under the eastern wall of the South Quarry. The 
remainder of the hole would be unlined and drilled at a sufficient diameter capable of handling 
stormwater flows of a 10-year precipitation event.  

It is assumed the outlet would be a free-flowing pipe, but if necessary, a wellhead complete with 
valve control and pressure gauge could be installed to regulate flows from the base of the South 
Quarry during heavy precipitation events. 

Item 6.0 Structure Dismantling and Demolition 

All human-made structures not shown in Exhibit F.1 through Exhibit F.3 will be dismantled, 
demolished and removed from the site prior to final grading and reclamation. These include, but 
are not limited to, the following structures: 

• Processing Area Equipment (conveyors, crushers, etc.) 

• Mine Administration Offices 

• Road Base Processing Plant in South Quarry 

• Fuel Storage Area 

• Haul Roads and Parking Areas  

• Truck Wash and Tarping Area on Main Access Road 

• Dewatering Wells, Communication Towers, and Other Utilities 

The operator will dismantle, demolish, and/or remove from the property all structures listed 
above and any additional structures not shown in Exhibit F.1 through Exhibit F.3. All structures 
must be removed in accordance with the reclamation plans. Concrete foundations and slabs 
must be removed unless authorized to remain as per the end user request. No debris or re-
saleable materials will be permitted to be left on site following final grading. No pipes, rebar, or 
any other materials are to be left protruding from the ground. Prior to demolition and removal, 
the physical condition of the property will be evaluated, and features such as hazardous 
substances and/or petroleum product containers, storage tanks, odors, pools of liquid, drums, 
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stressed vegetation, anomalous topography, surficial debris, suspicious pipes, and other 
structures will be recorded and evaluated.  

Debris and recyclable materials are to be disposed of in accordance with Item 7.0. The operator 
is to ensure that sites are leveled and backfilled to adjacent ground level and revegetated 
according to Items 10.0 and 11.0. Any fill required will be generated from onsite materials or 
furnished by an off-site source and must be clean, compactable fill. All disturbed areas must be 
graded and raked free of debris. Exhibit L – Reclamation Costs provides costs for dismantling 
and demolishing structures. 

Item 7.0 Debris Removal 

This item covers off-site disposal of debris materials that are encountered during Item 6.0. This 
task assumes up to 40 truckloads (10 tons/load) will be hauled from the site to a licensed 
disposal facility. Debris is considered to be non-contaminated and non-hazardous, consisting 
mostly of construction materials (concrete, rebar, lumber, drywall) and recyclable metal scrap 
materials. 

Item 8.0 Mined Areas Earthwork 

Once the site controls are installed, the grading plan for mined areas will be implemented. All 
areas will be appropriately marked to protect vegetation and structures to remain. The 
reclamation work areas will then be cleared and grubbed prior to excavation and backfilling. 
Available topsoil sources within the earthwork area will be stripped and appropriately stockpiled. 

Fill slopes in the upper highwall areas (southwestern corner) of the North Quarry will be placed 
and compacted to achieve a 2-foot cover sloped between 2H:1V and 20H:1V. Compaction will 
be performed with tracked equipment (D9 bulldozer) performing a minimum number of passes 
to achieve specified densities. The North Quarry additional fill area is estimated to require a 
minimum aggregate fill volume of 3,227 cubic yards if no additional byproduct material is used 
for fill. 

Fill slopes on the 60-foot-wide benches of the South and West Quarries (above El. 7,000) will 
be placed and compacted to achieve 2H:1V slopes, with 5- to 10-foot-wide benches and rockfall 
catchment berms every fourth bench. On normal benches where no catchment berm is placed, 
the fill will be a maximum 30 feet thick at the highwall, and roughly 10 feet of the rock face will 
remain exposed. Trees and woody debris structures will eventually cover many of these 
exposed faces. Compaction will be performed with tracked equipment (D9 bulldozer) performing 
a minimum number of passes to achieve specified densities. The South and West Quarries 
(above El. 7,000) are estimated to require aggregate fill volume of 136,380 cubic yards. 

Fill slopes on the lower highwall areas with 40-foot benches (below El. 7,000) will be placed and 
compacted to achieve an average slope of 10H:1V, but range from 2H:1V to 20H:1V. Rockfall 
catchment berms roughly 5- to 10-foot-wide will be placed every fourth bench above 7,000 feet. 
On average benches the fill will be approximately 4 feet thick at the highwall, and roughly 36 
feet of the rock face will remain exposed. To provide slope variability, some benches may have 
fill resembling the upper 2H:1V slopes, while others may only have 2 feet of topsoil for 
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revegetation (20H:1V). Compaction will be performed with tracked equipment (D9 bulldozer) 
performing a minimum number of passes to achieve specified densities. The South Quarry 
(below El. 7,000) is estimated to require aggregate fill volume of 137,491 cubic yards to reclaim 
through Phase III. 

The average haul distance for the South and West Quarry fill areas from the Central Quarry 
stockpile area is 1.15 miles (El. 7,000 bench). Final grading of all fill slopes, benches, crest 
areas, and toe areas will ensure that water is not allowed to pond on or adjacent to the fill 
slopes. Grading will be performed to the proposed slope gradients shown in the Grading Plan 
(Exhibit F.1 through Exhibit F.3). Final subgrades will be developed using survey equipment 
from Item 4.0 and a CAT D9 bulldozer or CAT 349 excavator. Final grades, with topsoil 
included, will be developed using an excavator to lightly spread out the organic material and 
prevent compaction. 

Item 9.0 Un-mined Areas Earthwork 

Areas disturbed within the Morrison Quarry, but outside of mining boundaries, will be reclaimed 
to blend with surrounding topography. This earthwork includes rough grading of approximately 
50.82 acres. Areas to be reclaimed include haul roads, processing areas, and structure 
foundations. For areas where steeper slopes will remain, up to 0.33 acre of geosynthetic slope 
stabilization will be installed. 

Item 10.0 Soil Conditioning 

All reclamation areas within the Morrison Quarry will be reclaimed in a manner that allows for 
proposed post-mining land use. Reclamation areas will be backfilled as described in Items 8.0 
and 9.0, then covered with a layer of growth medium material. The growth medium material will 
be developed from a blend of any available topsoil stockpiled on site as well as material 
available from the excavation and breakdown of the fine-grained sedimentary overburden rock, 
supplemented as needed by imported topsoil, biosolids, or compost and then blended, scarified, 
seeded, and mulched. 

The topsoil materials will be transported using front-end wheel loaders or articulating haul 
trucks. This material will then be uniformly spread in 6-inch layers and mixed with conventional 
earthmoving equipment, such as bulldozer rippers or the teeth of an excavator bucket, into the 
top 12 inches of the subsoil. For reclamation of the mined and un-mined areas, it is anticipated 
that the soil conditioning area covers approximately 155.4 acres. For purposes of estimating 
costs (Exhibit L – Reclamation Costs), Aggregate Industries, Inc. estimates that up to 25% of 
the required topsoil sources will be collected and stockpiled on site, providing an assumed 
31,339 cubic yards of topsoil. To provide 6 inches of topsoil cover for the remaining 75% of 
reclamation areas, Aggregate Industries, Inc. estimates importing 94,017 cubic yards of organic 
material to meet the requirements below. The costs of utilizing topsoil sources on site versus 
imported soil growth medium have been broken out as separate lines in the estimated costs 
table in Exhibit L – Reclamation Costs. To reduce the dependency on imported topsoil, the 
operator will continue to evaluate amending site soils to develop suitable organic material prior 
to full reclamation of the site. 
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Imported soil amendments will be from a local source of material to be generated during 
reclamation. Caked or lumpy soil amendments will not be accepted. If selected as the preferred 
source, manure will be dry cow, horse, or sheep manure that has been stockpiled for a 
minimum of 1 year. Manure will not be so caked or lumpy that it cannot be spread uniformly. 
Compost manure will be stabilized through at least one heating cycle (120 to 140 degrees 
Fahrenheit), turned at least once, windrowed for at least 45 days, and stockpiled for a least 
2 months. Biosolids or compost biosolids, containing municipal biosolids, will meet Colorado 
Department of Public Health and Environment (CDPHE) Water Quality Control Commission 5 
Code of Colorado Regulations 1002-64 Biosolids Regulation No. 64, including permitting and 
regulatory approval procedures. Soil amendments will not contain pathogens or toxic materials 
harmful to human health or vegetation growth. 

Item 11.0 Revegetation 

It is anticipated that the revegetation area of the North, Central, and South/West Quarries 
covers approximately 155.4 acres. Seeding of the reclaimed areas assumes a native seed mix 
composed of the species and mixtures listed in Table E-2. This seed mix incorporates species 
that have performed well at the site to date. Assumed application rates of 48.0 lbs of pure, live 
seed per acre have been doubled in Exhibit L – Reclamation Costs to account for broadcast 
seeding. Revegetation will be performed approximately on a yearly basis, preferably in late fall 
(November), for any area that has been backfilled, graded, and shaped.  

Seeding of a native grass seed mix will be performed by the hydroseeding method. This method 
allows for seeding on fairly steep slopes; provides complete coverage; and combines mulch, 
fertilizer, tackifier, and seed together in one application. The hydromulch and soil amendments 
to be combined with the hydroseed mixture includes: 

• 1 ton/acre hydromulch; 

• 150 lbs/acre tackifier; and 

• 250 lbs/acre 18-46-0 fertilizer. 

A substitute for inorganic fertilizer would be to apply 500 to 1,000 lbs/acre of BIOSOL, an 
organic soil enhancer that has been effective at establishing vegetation in other reclaimed areas 
of the site. The proposed hydroseed mixture per acre is listed in Table E-2. 

Table E-2. Hydroseed Mix 
Grass Type Amount/Acrea 

Western Wheatgrass, Native 8.0 lbs/acre 
Slender Wheatgrass 7.0 lbs/acre 
Thickspike Wheatgrass 5.0 lbs/acre 
Vaughn Sideoats Grama 6.0 lbs/acre 
Blue Grama, Native 5.0 lbs/acre 
Apar Blue Flax 3.0 lbs/acre 
Indian Ricegrass 5.0 lbs/acre 
Perennial Ryegrass 2.0 lbs/acre 
Hard Fescue 3.0 lbs/acre 
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Table E-2. Hydroseed Mix 
Grass Type Amount/Acrea 

Reubens Canada Bluegrass 4.0 lbs/acre 
Total 48.0 lbs/acre 
a-Amount per acre reported indicates "pure live seed" 

Shrubs and trees (detailed in Exhibit F.6, Table 2) will be planted where they would be naturally 
found in this area. For example, Douglas Fir will only be planted in the upper areas of the north-
facing slopes of the reclaimed areas after final mining. 

Upon sustained, regenerative native grass establishment, shrubs and trees that are 
acclimatized to this area will be manually transplanted from local nursery stock. These will be in 
the form of containerized or tubeling trees and shrubs. Density of plantings and types to be used 
are those that have been previously approved in the existing permit and amendments, and that 
are currently providing successful reclamation in the North and Central Quarries. Irrigation 
practices will be at the discretion of the operator, but with the goal of an approximately 70% 
survival rate of trees and shrubs. To provide habitat variability along the reclaimed benches, 
additional woody debris and rock structures are to be placed along benches as shown in 
Exhibit F.6. These structures include: 

• Free standing snags 

• Habitat root wad 

• Brush log piles 

• Rock piles 

Item 12.0 Maintenance and Weed Control 

The primary management practice to be followed after hydroseeding and manual transplanting 
of trees and shrubs will be yearly monitoring for success of the reclamation effort. This will 
include observing the stability of all backfilled and sloped areas as well as the sustained growth 
of grasses, shrubs, and trees. Experience has shown that it takes a minimum of 3 years to get 
native grasses permanently established. However, once established, a varied and successful 
native grass mixture will result. During this period, occasional selective herbicide treatment may 
be necessary where pockets of noxious or undesirable weeds have established themselves. 
Past experience has shown that if dense pockets of weeds are controlled, native grasses easily 
out compete weeds if, in the first few years, the grasses are allowed to establish themselves. 

Areas reclaimed in the North and Central Quarries have shown successful regenerative and 
sustained growth of all grasses, shrubs, and trees that have been planted. Some trees and 
shrubs have been replaced but, in general, reclamation has been very successful and will help 
to support establishment of viable wildlife habitat in areas surrounding the existing water 
resource storage Reservoir Site II. 
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Exhibit F – Reclamation Plan Maps 
Exhibit F.1 includes the North Quarry and Main Haul Road reclamation plan map. The map 
shows the current reclamation and proposed final buildout of the North Quarry Repository Area 
and main access road reclamation scenarios in plan view as described in Exhibit E – 
Reclamation Plan. Exhibit F.2 includes the Central Quarry reclamation map. The map shows the 
current reclamation and proposed final buildout of the Central Quarry reclamation scenarios in 
plan view as described in Exhibit E – Reclamation Plan. Exhibit F.3 includes the West and 
South Quarry reclamation plan map. The map shows the current reclamation in the South 
Quarry highwall and proposed final buildout of the remaining South and West Quarry 
reclamation scenarios in plan view as described in Exhibit E – Reclamation Plan. Exhibit F.3a 
through Exhibit F.3c show section views of the South and West Quarry reclamation. Exhibit F.4 
shows an overall plan view for revegetation of the site, including hydroseeded areas as well as 
tree and shrub plantings. Exhibit F.5 and Exhibit F.6 show sections and details of the 
reclamation plan. 
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Exhibit F.1. Reclamation Map: North Quarry and Main Haul Road 
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Exhibit F.2. Reclamation Map: Central Quarry 
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Exhibit F.3. Reclamation Map: South and West Quarries 
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Exhibit F.3a. Reclamation Map: South Quarry Section A-A’ 
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Exhibit F.3b. Reclamation Map: South and West Quarry Section B-B’ 
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Exhibit F.3c. Reclamation Map: South Quarry Section C-C’ 
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Exhibit F.4. Revegetation Plan Map 
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Exhibit F.5. Reclamation Plan Sections 
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Exhibit F.6. Reclamation Plan Details  
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Exhibit G – Water Information 
Project Water Requirements 
The mine obtains water for its operations directly from Reservoir Site II using onsite pumps. The 
Town of Morrison owns Reservoir Site II, and monitors and accounts for consumption daily. 
Table G-1 summarizes water usage during the 2019 calendar year. Estimates from operators 
are that 80% of the water is used for dust control, and the remaining 20% is mostly used for 
aggregate washing and wheel washing. 

Table G-1. Summary of 2019 Water Use at Morrison Quarry 
Month Amount diverted from 

Reservoir Site II (acre-feet) 
January 1.62 
February 1.79 
March 2.59 
April 3.98 
May 3.32 
June 5.05 
July 6.67 
August 7.14 
September 7.40 
October 6.20 
November 2.76 
December 1.48 
Total Diverted 50.00 

 
Although not currently used, Aggregate Industries, Inc. has water rights from two wells that are 
permitted from the State Engineers Office. The wells, identified as Morrison Municipal Intake 
and Morrison Municipal Intake No. 2, provide Aggregate Industries, Inc. with maximum 
respective volumes of 2.5 and 5.0 cubic feet per second (cfs), for a total of 7.5 cfs. Aggregate 
Industries, Inc. is currently investigating the need for and future use of these wells.  

Exhibit C.1 and Exhibit C.2 show water courses, wells, reservoirs, ditches, and other water 
sources within the permit boundary and on adjacent lands near the mine site that are or maybe 
effected by the mining operations. 

Site Hydrology Overview 
Mining operations have already affected surface water and stormwater drainage areas at the 
site. The section titled Surface Water, below, discusses existing and planned structures used to 
divert most upgradient surface water and stormwater away from the site. The section titled 
Stormwater, below, discusses stormwater management within the affected area. 

To date, groundwater has been minimally impacted by mining activities. Groundwater was 
minimally encountered during North Quarry and Central Quarry mining activities. These 
activities have been completed, and groundwater is no longer impacted in this area. Planned 
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mining activities in the South Quarry are expected to encounter and impact groundwater. The 
section titled Groundwater, below, discusses the current groundwater monitoring program and 
inactive or abandoned monitoring wells in the affected area. Future anticipated groundwater 
management activities and planned studies in the South Quarry are discussed in the section 
titled Groundwater in the Water Management section later in this exhibit.  

These impacts will continue to be addressed during the mining and reclamation phases of the 
quarry life cycle. 

Groundwater 
AM04 summarized hydrogeologic assessments conducted at the site and determined that a 
shallow, unconfined water table exists within the fractures in the bedrock that roughly mimics 
topography. The bedrock was characterized as low permeability and was estimated to have an 
average hydraulic conductivity of approximately 1 x 10-5 centimeters/second. 

Current Monitoring Well Network 

A monthly groundwater monitoring program began in August 2020 using a series of five wells: 
two wells are located at the South Quarry, one well is near the Central Quarry, and two wells 
are near the North Quarry. These well locations are shown in Exhibit G.1 and summarized in 
Table G-2. Based on the last year of data, groundwater levels range from approximately 
El. 6,400 at the North Quarry to El. 6,588 at the southern end of the South Quarry. 

Table G-2. Monitoring Well Summary Information 

Well ID / 
Receipt # 

Date of 
Installation 

Location Well Information Water Level  
(09/25/2020) 

Top 
Elevation 

Depth 
(feet) 

Bottom 
Elevation 

Depth 
(feet) 

Elevation 
(feet) 

MW-2019-01 10/2019 East of 
South 
Quarry 

6,646.0 246.4 6,339.6 184.7 6,461.3 

MW-2019-02 11/2019 South of 
South 
Quarry 

6,670.0 274.3 6,395.7 81.2 6,588.8 

MW-2019-03 10/2019 West of 
Central 
Quarry 

6,689.6 290.0 6,399.6 192.8 6,496.8 

3636623B 
(R) 

01/2009 South of 
North Quarry/ 
Reservoir 
Site II 

6,434.5 260.0 6,174.5 35.2 6,399.3 

3636623C 
(R) 

01/2009 Southeast of 
North 
Quarry/ 
Reservoir 
Site II 

6429.0 260.0 6,169.0 31.8 6,397.2 
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The monitoring wells installed near the South Quarry will be used to evaluate groundwater 
levels with respect to excavation depths in the quarry bottom. The well locations were selected 
to avoid impacts to mining operations and placed in areas where monitoring personnel are not 
exposed to rockfall hazards. The depth of the two wells range from El. 6,339 to El. 6,395.  

Abandoned or Inactive Monitoring Wells 

In January 2019, the following wells, listed in Table G-3 and located near the Central Quarry, 
were identified as abandoned and the appropriate forms submitted to the Colorado Department 
of Water Resources (CDWR). 

Table G-3. Abandoned Well Summary Information 
Permit # Date of Installation Depth Elevation 

249880 4/8/2002 160 6,480 
249881 4/8/2002 70 6,371 
249883 4/8/2002 70 6,371 
249885 4/8/2002 80 6,500 
249886 4/8/2002 80 6,500 
249887 4/8/2002 80 6,501 
249888 4/8/2002 180 6,569 
249889 4/8/2002 180 6,574 
249890 4/8/2002 160 6,567 
249891 4/8/2002 100 6,492 
249892 4/8/2002 100 6,492 

 
According to state records, the wells listed in Table G-4 are also present at Morrison Quarry, but 
their locations are not known and are, therefore, not currently included in the groundwater 
monitoring program. These wells will be located and closed in accordance with CDWR 
requirements. 

Table G-4. Abandoned Well Summary Information 
Permit #/ 
Receipt # 

Date of 
Installation 

Depth Elevation Notes 

3636623A (R) 1/20/2019 270 Unknown Non-Permitted 
(Need Construction Records) 

3636623E (R) 1/20/2019 Unknown Unknown Listed on DWR website – Non-
Permitted 
No Permit Application 

 
Groundwater well installation and abandonment forms are included in Exhibit G.2. 

Surface Water 
Surface water is generally routed away from the Morrison Quarry site, with the exception of 
water stored in Reservoir Site II. The Town of Morrison owns Reservoir Site II, which is within 
the mine permit boundary. The reservoir has a maximum storage capacity of 1,641 acre-feet. 
The reservoir operating agreement between the Town of Morrison and Aggregate Industries, 
Inc. is included in Exhibit G.3. 
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AM04 transmitted a Phase I Drainage Report (Chang Engineering, September 1994), which 
identified six drainage basins related to the Site: Strain Gulch Basin and five un-named basins. 
Strain Gulch is the major drainageway directly adjacent to the site. Where it meets the upstream 
extent of the property boundary, it is routed through a 72-inch culvert beneath the North Quarry 
and processing area. AM04 also identified the need to divert UD#1 around the South Quarry 
basin and provided a stipulation that the design for this diversion structure must be approved 
prior to making permanent changes.  

This permit amendment includes the draft final design for the drainage diversion in Appendix C 
of the Morrison Quarry Phase II Drainage Report. The report transmits the final design for the 
permanent diversion of UD#1 to UD#2. The drainage structure will contain a culvert and two 
retention basins with spillways, designed to manage 100- and 500-year floods, respectively. 
Water will discharge through a new outfall (Outfall 006) located near the southeastern corner of 
Phase III, which will be permitted before construction. 

Water Management 
Water from dewatering operations or from runoff from disturbed area and operating surfaces are 
managed according to a site-specific SWMP, which was certified by the CDPHE in June 2021 
under certification number COG500320. The existing SWMP permit describes stormwater runoff 
and non-stormwater effluent that the mine is permitted to discharge to surface waters of the 
State. The SWMP complies with the provisions of the Colorado Water Quality Control Act and 
permits the discharge of process water and stormwater associated with mining and the 
processing of sand and gravel. The SWMP is covered under CDPHE general permit 
COG500000. 

Stormwater 
Stormwater drainage, retention, and discharge are major components of the drainage plan for 
the mine and can be found throughout the facility. Surface drainage at the facility is generally to 
the east of the mine site. All constructed retention basins and outfalls referenced in this 
discussion are shown in Exhibit C.2 and Exhibit C.3. 

The majority of stormwater from the plant and associated mining areas will remain onsite and 
percolate into the ground. Control structures are used to manage and direct runoff. The 
following control structures are currently in use throughout the mine site: 

• Site Grading – The site is graded in such a way that all stormwater flows are allowed to 
either be collected onsite, where they will infiltrate and/or evaporate, or are directed to 
retention basins and/or the current mining pits. 

• Berms – Earthen berms are used throughout the mine site along the perimeters as a 
measure to contain stormwater within the site perimeter. 

• Stormwater Retention Basins – These ponds collect stormwater from primarily the northern 
and eastern portions of the property. However, in large storm events, the ponds collect 
water from the majority of the site. These ponds allow stormwater to settle before being 
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discharged. The stormwater retention basins at Outfalls 001 and 003 were installed 
according to design plans. 

• Check Dams – The check dams help direct stormwater to the stormwater retention basins 
and slow down flow from the haul road to the retention basins. Check dams are installed 
and maintained according to the Colorado Department of Transportation Erosion Control 
Manual. 

• Truck Wheel Wash – The truck wheel wash area is a closed loop system that recycles wash 
water. Truck tires are sprayed with water as they travel through the truck wash to prevent 
offsite material tracking. 

• Temporary Dewatering Sumps and Pumps – When required, surface water that has 
accumulated in low points in the Central and South Quarries is pumped to Outfalls 003 or 
005 for discharge. This is done through the use of mobile equipment, including sumps, 
pumps, and associated piping. 

The drainage paths for stormwater in the North, Central, and South Quarries and main access 
road support areas are described as follows: 

• North Quarry – This drainage area consists of the North Quarry and Reservoir Site II. The 
North Quarry has been partially reclaimed and revegetated, and no further development is 
planned for this area. Runoff from this drainage reports to Reservoir Site II. As was 
discussed in Exhibit E – Reclamation Plan, Planned Reclamation, the North Quarry 
Repository area benches and upper surfaces will be sloped to allow for surface drainage. 
Strip drains will be installed and water will be conveyed to onsite sedimentation basins (see 
Exhibit F.1) then discharge through Outfall 003. 

• Central Quarry – This drainage area consists of the Central Quarry, which has been partially 
reclaimed and revegetated, and is currently being used as a stockpile management area. 
Runoff from these reclaimed slopes and stockpile areas is allowed to accumulate at the 
Central Quarry low point. From here, it is allowed to infiltrate or is pumped to either Outfall 
003 or 005 within 72 hours. Of note, the Central Quarry is currently the location where UD#1 
runoff reports. This will continue until the diversion construction activities discussed above 
are completed.  

• South Quarry – This drainage area includes the upper highwall and benches, as well as a 
portable crusher/temporary processing plant is located near Outfall 003. Runoff from this 
drainage reports to Outfall 003, which discharges into the existing UD#3 channel 
downstream of the site, which flows into Turkey Creek approximately 1 mile downstream of 
the outfall. In addition to runoff from the highwalls and benches, the South Quarry includes a 
localized depression at the bottom of the current excavation. Runoff also collects within this 
low point, where it is allowed to infiltrate or is pumped to Outfall 003 within 72 hours. As was 
discussed in Exhibit E – Reclamation Plan, Dewatering, a permanent conveyance structures 
for runoff accumulating at this low point will be implemented. Of note, the mining plan 
includes the diversion of UD#1 across the South Quarry western face upper bench at 
El. 7,000. Once this is complete, surface water runoff from benches above this elevation will 
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be collected in the diversion structure and conveyed to new outfall (Outfall 006) for 
discharge to UD#2.  

• Processing Area – This drainage area consists of the processing area, the upper portion of 
the haul road, and an undisturbed hillside to the south of the processing area. The runoff 
from this drainage area flows east, through the existing retention basin to Outfall 005. 
Outfall 005 discharges to an unnamed tributary of Turkey Creek. Of note, a recent 
stormwater evaluation was completed by Apex Companies, LLC (Apex) to assess detention 
pond sizing. It was determined that the stormwater retention basin for Outfall 005 was 
undersized and did not meet Urban Drainage and Flood Control District (UDFCD), now Mile 
High Flood District (MHFD), Water Quality Control Volume (WQCV) criteria for storage 
volume or operation. Due to this, Aggregate Industries, Inc. recently installed an additional 
retention basin in line and upstream of the existing basin to meet MHFD criteria (Apex 
2020).  

• Haul Road – This drainage area consists of the haul road and undisturbed upslope areas 
along it. Flow from the drainage area upstream of the stormwater retention basin is routed to 
the retention basin located at the base of the haul road near CO-8. The retention basin 
discharges to Outfall 001 and flows into the roadside drainage channel along CO-8, which 
ultimately flows into an unnamed tributary of Turkey Creek. Runoff from the drainage area 
downstream of the sediment basin reports to Outfall 004 and flows into the drainage channel 
along CO-8 that ultimately flows into Strain Gulch. Of note, the retention basin was reviewed 
as part of the recent stormwater evaluation completed by Apex and was determined to be 
adequately sized (Apex 2020).  

Groundwater 
The Phase III mining plan allows for mining to continue until groundwater is encountered. Based 
on groundwater data from wells recently installed in the area, this may occur between El. 6,600 
and El. 6,500. If groundwater is encountered, the excavation will be backfilled or sealed, and 
mining in that area will cease. 

Planned Permitting and Hydrogeologic Investigations  

As stated in Exhibit D – Mining Plan, Aggregate Industries, Inc. plans to further develop the 
South Quarry (Phase IV). Permitting and additional hydrogeologic investigations are necessary 
before these mining activities can be permitted and proceed. This is, in part, due to potential 
South Quarry development requiring mining within the water table as well as data gaps 
precluding the development of a comprehensive water management approach. Additionally, the 
end use for the South Quarry has not been determined, and additional investigations are 
required to evaluate feasibility of potential reservoir uses and reclamation bonding requirements 
to satisfy State Engineering Office standards if this use is pursued.  

Before excavations can occur within the water table, a CDWR well permit is required, and a 
Substitute Supply Plan will need to be developed.  
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Hydrogeological investigations are in the planning phases; however, it is anticipated that this 
investigation will include exploratory drilling and testing to evaluate rock characteristics and 
measure groundwater flow in selected areas throughout the South Quarry. Where appropriate, 
additional temporary or permanent wells or piezometers will be installed in select locations to 
better measure groundwater levels, inform dewatering volumes and hydraulic conductivity, and 
understand potential infiltration rates for deeper excavations. Once completed, this information 
will be used to determine a mining, water management, and reclamation approach to support 
further South Quarry development.  

.  
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Exhibit G.1. Monitoring Well Locations 
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7. Ground Surface Elevation:                       feet

9. Advance Notification:  Was Notification Required Prior to Construction?       Yes       No,    Date Notification Given: ______________
10. Aquifer Type:     Type I (One Confining Layer)       Type I (Multiple Confining Layers) Laramie-Fox Hills
       (Check one)     Type II (Not overlain by Type III)       Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

                
13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing
OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:
 Material  Type
 Size
 Interval __________  Depth _________
16. Grouting Record

Material Amount Density Interval
Remarks:

18. Well Yield Estimate Data:
      Well Yield Estimate Method:  _______________________________________________                                            

Estimated gpm

Estimate Length (hrs)  ___________

Remarks:

                                 
                        

                              

      Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:           1/4,            1/4,  Sec.,             Twp.      ,          N or S       , Range          ,         E  or W       ,             P.M.                                   

:                                                          
Subdivision:                                                                                                 ,  Lot          ,    Block                  ,   Filing (Unit) _______   

11.  Geologic Log: 12.  Hole Diameter (in.)                From (ft)  To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT
State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581
www.water.state.co.us and dwrpermitsonline@state.co.us

1. Well Permit Number:                                          Receipt Number:
2. Owner's Well Designation: 

4. Well Location Street Address:
5. As Built GPS Well Location (required):      Zone 12       Zone 13  Easting:                    Northing:                             

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if 
filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 
statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

      Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :                                             Total Depth:                   feet          Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17.  Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

60113
MW-2019-01

Jeremy Deuto

18131 CO-8

SE NE
482518.0 4386159

Jefferson
10 5 70 6

6645.615 10/22/2019 Wireline core
246.4 246.4

10/02/2019

0-27 Overburden
27-246.4 Precambrian B. 

4 0 246

1 PVC Sch 80 0 225

1 PVC Sch 80 245 246

1 PVC Sch 80 225 245

Silica Sand

10/20 
219-245

B/C Grout 0-215 tremie

 Bent. Chips 215-219

N/A

N/A

Groundwater monitoring well for use in periodic sampling. 

GEI Consultants, Inc. alockman@geiconsultants.com (303) 264-1096 N/A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

Andrew Lockman 02/10/2020
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INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 
 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 

number.  Report depths in feet below ground surface.   
If filing online please see online form submittal instructions at http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 

 within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number. 

2. Provide the identification (o well designation) for the well. 

3. Fill in well owner name.  

4. Provide the street address where the well is located. 

5. Provide the GPS location where the well was drilled (required field). 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108 th Meridian (longitude).  
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well .  For wells located in subdivisions, the name, lot, block, and filing, must be provided.   

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well. 

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well. 

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given.  
See http://water.state.co.us/groundwater/BOE/Pages/VariancesWaivers.aspx for more information on Notifications. 

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).  

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include: 

Type  sandstone, sand, etc. 
Grain size Boulders, gravel, sand, silt, clay, etc. 
Color  Denote for all materials, most critical in sedimentary rock 
Water Location  Depth where water is encountered (if it can be determined) 

12. Provide the diameters of the drilled borehole. 

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated. 

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed. 

15. Indicate the type and setting depth for any packers installed. 

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks. 

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole. 

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39. 

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2. 

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 
 
IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose (970-249-
6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at www.water.state.co.us 
for general information, forms, online filing instructions and access to state rules and statutes. 
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7. Ground Surface Elevation:                       feet

9. Advance Notification:  Was Notification Required Prior to Construction?       Yes       No,    Date Notification Given: ______________
10. Aquifer Type:     Type I (One Confining Layer)       Type I (Multiple Confining Layers) Laramie-Fox Hills
       (Check one)     Type II (Not overlain by Type III)       Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

                
13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing
OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:
 Material  Type
 Size
 Interval __________  Depth _________
16. Grouting Record

Material Amount Density Interval
Remarks:

18. Well Yield Estimate Data:
      Well Yield Estimate Method:  _______________________________________________                                            

Estimated gpm

Estimate Length (hrs)  ___________

Remarks:

                                 
                        

                              

      Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:           1/4,            1/4,  Sec.,             Twp.      ,          N or S       , Range          ,         E  or W       ,             P.M.                                   

:                                                          
Subdivision:                                                                                                 ,  Lot          ,    Block                  ,   Filing (Unit) _______   

11.  Geologic Log: 12.  Hole Diameter (in.)                From (ft)  To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT
State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581
www.water.state.co.us and dwrpermitsonline@state.co.us

1. Well Permit Number:                                          Receipt Number:
2. Owner's Well Designation: 

4. Well Location Street Address:
5. As Built GPS Well Location (required):      Zone 12       Zone 13  Easting:                    Northing:                             

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if 
filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 
statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

      Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :                                             Total Depth:                   feet          Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17.  Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 

60113
MW-2019-01

Jeremy Deuto

18131 CO-8

SE NE
482518.0 4386159

Jefferson
10 5 70 6

6645.615 10/22/2019 Wireline core
246.4 246.4

10/02/2019

0-27 Overburden
27-246.4 Precambrian B. 

4 0 246

1 PVC Sch 80 0 225

1 PVC Sch 80 245 246

1 PVC Sch 80 225 245

Silica Sand

10/20 
219-245

B/C Grout 0-215 tremie

 Bent. Chips 215-219

N/A

N/A

Groundwater monitoring well for use in periodic sampling. 

GEI Consultants, Inc. alockman@geiconsultants.com (303) 264-1096 N/A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

Andrew Lockman 02/10/2020
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INSTRUCTIONS FOR WELL CONSTRUCTION AND YIELD ESTIMATE REPORT 
 

This report must be computer generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by photocopy or computer generation.  
Photocopy reproductions must retain margins and print quality.  Attach additional sheets if more space is required.  Each additional sheet must be identified 

number.  Report depths in feet below ground surface.   
If filing online please see online form submittal instructions at http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 

 within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number. 

2. Provide the identification (o well designation) for the well. 

3. Fill in well owner name.  

4. Provide the street address where the well is located. 

5. Provide the GPS location where the well was drilled (required field). 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108 th Meridian (longitude).  
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well .  For wells located in subdivisions, the name, lot, block, and filing, must be provided.   

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well. 

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well. 

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given.  
See http://water.state.co.us/groundwater/BOE/Pages/VariancesWaivers.aspx for more information on Notifications. 

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).  

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include: 

Type  sandstone, sand, etc. 
Grain size Boulders, gravel, sand, silt, clay, etc. 
Color  Denote for all materials, most critical in sedimentary rock 
Water Location  Depth where water is encountered (if it can be determined) 

12. Provide the diameters of the drilled borehole. 

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated. 

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed. 

15. Indicate the type and setting depth for any packers installed. 

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks. 

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole. 

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39. 

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2. 

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 
 
IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose (970-249-
6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at www.water.state.co.us 
for general information, forms, online filing instructions and access to state rules and statutes. 
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7. Ground Surface Elevation:                       feet

9. Advance Notification:  Was Notification Required Prior to Construction?       Yes       No,    Date Notification Given: ______________
10. Aquifer Type:     Type I (One Confining Layer)       Type I (Multiple Confining Layers) Laramie-Fox Hills
       (Check one)     Type II (Not overlain by Type III)       Type II (Overlain by Type III) Type III (alluvial/colluvial)

Depth Grain Size Water Loc.

                
13. Plain Casing

OD (in) Kind From (ft) To (ft)

Perforated Casing
OD (in) Kind From (ft) To (ft)

14. Filter Pack: 15. Packer Placement:
 Material  Type
 Size
 Interval __________  Depth _________
16. Grouting Record

Material Amount Density Interval
Remarks:

18. Well Yield Estimate Data:
      Well Yield Estimate Method:  _______________________________________________                                            

Estimated gpm

Estimate Length (hrs)  ___________

Remarks:

                                 
                        

                              

      Static Level: ________________________________

______________________________________________________

_____________________________________________________

Type Color

6. Legal Well Location:           1/4,            1/4,  Sec.,             Twp.      ,          N or S       , Range          ,         E  or W       ,             P.M.                                   

:                                                          
Subdivision:                                                                                                 ,  Lot          ,    Block                  ,   Filing (Unit) _______   

11.  Geologic Log: 12.  Hole Diameter (in.)                From (ft)  To (ft)

WELL CONSTRUCTION AND YIELD ESTIMATE REPORT
State of Colorado, Office of the State Engineer

1313 Sherman St., Room 821, Denver, CO 80203  303.866.3581
www.water.state.co.us and dwrpermitsonline@state.co.us

1. Well Permit Number:                                          Receipt Number:
2. Owner's Well Designation: 

4. Well Location Street Address:
5. As Built GPS Well Location (required):      Zone 12       Zone 13  Easting:                    Northing:                             

Drilling Method: __________________________Date Completed: _____________

19. I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered if 
filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains false 
statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If filing online 

      Date/Time measured: ________________________

Sign (or enter name if filing online) Print Name and Title Date:

3. Well Owner Name:

For Office Use Only

8. Completed Aquifer Name :                                             Total Depth:                   feet          Depth Completed:                    feet

Wall Size (in)

Wall Size (in)

Mailing Address:

Phone w/area code: License Number:

17.  Disinfection:  Type Amt. Used

Company Name: Email:

Check box if Test Data is submitted on Form Number GWS-39, Well Yield Test Report 

Screen Slot Size (in): _______ 
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MW-2019-01

Jeremy Deuto
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482518.0 4386159
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6645.615 10/22/2019 Wireline core
246.4 246.4

10/02/2019

0-27 Overburden
27-246.4 Precambrian B. 

4 0 246

1 PVC Sch 80 0 225

1 PVC Sch 80 245 246

1 PVC Sch 80 225 245

Silica Sand

10/20 
219-245

B/C Grout 0-215 tremie

 Bent. Chips 215-219

N/A

N/A

Groundwater monitoring well for use in periodic sampling. 

GEI Consultants, Inc. alockman@geiconsultants.com (303) 264-1096 N/A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

Andrew Lockman 02/10/2020
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If filing online please see online form submittal instructions at http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 

 within 60 days after completing the well or 7 days after the permit expiration date, 
whichever is earlier.  A copy of the form must be provided to the well owner. 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number. 

2. Provide the identification (o well designation) for the well. 

3. Fill in well owner name.  

4. Provide the street address where the well is located. 

5. Provide the GPS location where the well was drilled (required field). 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 is the 108 th Meridian (longitude).  
West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM Zone 13.  The 108th Meridian is approximately 57 miles east of the 
Colorado-Utah state line.  On most GPS units, the UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate 
box for the zone. 

6. Complete the legal description location of the well .  For wells located in subdivisions, the name, lot, block, and filing, must be provided.   

7. Report the ground surface elevation in feet above sea level if available.  This value may be obtained from a topographic map.  Provide the date the 
well was completed and describe the drilling method used to construct the well. 

8. Indicate the aquifer in which the well was completed, the total depth drilled, and the actual completed depth of the well. 

9. Indicate whether or not the well inspection team was required to be notified prior to construction.  If required, provide the date notification was given.  
See http://water.state.co.us/groundwater/BOE/Pages/VariancesWaivers.aspx for more information on Notifications. 

10. Check the box indicating the type aquifer in which the well is completed (See Rule 5.2.2 Well Construction Rules).  

11. Fully describe the materials encountered in drilling.  Do not use formation names unless they are in conjunction with a description of materials.  Examples 
of descriptive terms include: 

Type  sandstone, sand, etc. 
Grain size Boulders, gravel, sand, silt, clay, etc. 
Color  Denote for all materials, most critical in sedimentary rock 
Water Location  Depth where water is encountered (if it can be determined) 

12. Provide the diameters of the drilled borehole. 

13. The outside diameter, type, wall thickness, and interval of plain and perforated casing lengths must be indicated.  For perforated casing, the screen 
size must be indicated. 

14. Indicate the material and size of filter pack (e.g. sand, gravel, etc.) and the interval where placed. 

15. Indicate the type and setting depth for any packers installed. 

16. The material, amount, and interval of the grout slurry must be reported.  Density may be indicated as pounds per gallon, gallons of water per sack, 
total gallons of water used, or number of sacks used, etc.  Specify the grout placement method, i.e. tremie pipe or positive placement.  The percentage 
of additives mixed with the grout should be reported under remarks. 

17. Record the type and the amount of disinfection used, how placed, and the length of time left in the hole. 

18. Report Well Yield Estimate data as required by Rule 17.1.1.  Spaces are provided to report all estimates made during the assessment.  The report should 
show that the estimate complied with the provisions of the rules.  If available, report clock time when measurements were taken.  If an estimate was 
not performed, explain when it will be done.  A full Well Yield Test may be performed instead of an estimate; if so, check the appropriate box and 
submit the data on form GWS-39. 

19. Fill in Company Name, Email, and Address and License Number (or PE/PG) of the Individual who is responsible for the well construction.  The licensed 
contractor or authorized individual responsible for the construction of the well must sign or if filing online, enter his/her name on the report.  If filing 
online the State Engineer considers the entering of the licensed contractors name on the form to be a certification of accuracy and truthfulness in 
compliance with Rule 17.4 of the Water Well Construction Rules and Regulations, 2 CCR 402-2. 

Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the information on the report by the well 
construction or pump installation contractors or authorized individuals responsible for the work performed by them or under their direction or 
supervision, or by the private driller or private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed 
and certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, CO 80203.  You may also save, print, scan 
and email the completed form to dwrpermitsonline@state.co.us 
 
IF YOU HAVE ANY QUESTIONS regarding any item on this form, please call the Division of Water Resources Ground Water Information Desk (303-866-3587), or 
the nearest Division of Water Resources Field Office located in Greeley (970-352-8712), Pueblo (719-542-3368), Alamosa (719-589-6683), Montrose (970-249-
6622), Glenwood Springs (970-945-5665), Steamboat Springs (970-879-0272), or Durango (970-247-1845), or refer to our web site at www.water.state.co.us 
for general information, forms, online filing instructions and access to state rules and statutes. 



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A
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Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A
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Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A



 
GWS-09
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Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 
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2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A
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Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 
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2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A
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Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A



 
GWS-09
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Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A



 
GWS-09
09/2016  

Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A



 
GWS-09
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Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A



 
GWS-09
09/2016  

Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A



 
GWS-09
09/2016  

Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 

  



09/2016 
INSTRUCTIONS FOR WELL ABANDONMENT REPORT 

The well was plugged with the following materials placed at the indicated intervals: 
Amount and Type of Material Method of Placement      Interval 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

___________________________________________ ______________________________ from _______ feet to _________ feet 

Intervals of casing removed/ripped in feet   from _______ feet to _________ feet 

I (we) report the existing well (hole) was plugged and sealed on the date of  _________________________ for the following reason(s): 

     The well was plugged and sealed as required under Well Permit Number  ____________________. 

     The well was not in use and was plugged and sealed. 

     Other (please explain) _______________________________________________________________________________________ 

ACTUAL WELL LOCATION:  County __________________________     

Property Address, City, St, Zip_____________________________________________________________________________________ 

_____1/4 of the____ 1/4, Sec. ____, Twp. ______      N. or      S., Range ______       E. or      W., ____ P.M.  

Distance from Section Lines ________  Ft. From       N. or       S.,  _________ Ft. From      E. or       W. Line.  

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

Optional: GPS well location information in UTM format.  You must check GPS unit for required settings as follows:   

Format must be UTM,       zone 12         or zone 13      ;   Units must be meters; Datum must be NAD83; Unit must be set to true north.   

Easting _____________________  Northing ________________________ 

Well (Hole) Owner: 

NAME(S) _________________________________________________________ Phone  (              )  _____________________________

Mailing Address, City, St., Zip ______________________________________________________________________________________ 

Form No 
GWS-09 

/201  
 

2. Individual/Company responsible for plugging and sealing the well: 

Name(s)  ___________________________________ License #  ________________ 

Mailing Address  __________________________________________________________ 

City, St., Zip  ____________________________________________________________ 

Phone  (           ) ________________ Email ____________________________________ 

WELL ABANDONMENT REPORT 
Use to report plugging and sealing of permitted wells, monitoring and other holes.  Type 
or print in black or blue ink.  Instructions and plugging standards are on reverse side 

4. Well Location Address: __________________________________________________________________________________

5. GPS Well Location:  County __________________________     
UTM       Zone 12  or       Zone 13    Easting _____________________  Northing ________________________ 

6. Legal Location: ___1/4 of the ___ 1/4, Sec ____, Twp _____        N or S      , Range _____         E or W         , ____ P.M.  

Distance from Section Lines ________  Ft. From          N or S           ,  _________ Ft. From           E or W           Line. 

Subdivision Name ___________________________________  Lot ________, Block ______, Filing/Unit _______ 

11. Signature(s) 
 
____________________________________ 
____________________________________ 

Date 
 
____________________ 
____________________ 

Please Print the Name, Title, & License No. 
 
________________________________________ 
________________________________________ 

It is the responsibility of the well owner to have the well/hole properly plugged and sealed.  The Well Construction Contractor is 
responsible for notifying the owner of this requirement in writing.

STATE OF COLORADO, OFFICE OF THE STATE ENGINEER 
1313 Sherman St., Room 821, Denver, CO 80203 303.866.3581 
www.water.state.co.us and dwrpermitsonline@state.co.us 

For Office Use Only 
 

1. Well Permit Number of well  __________ or     

- ___ _____________ _________ Receipt Number: _____________ 

9. Intervals of Casing Removed/Ripped: 

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

from ________ feet to _________ feet,     from ________ feet to _________ feet,    from ________ feet to _________ feet,

10. Amount and Type of Material Method of Placement                   Interval 

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________             _________________________ from _________ feet to _________ feet

____________________________________ _________________________     from _________ feet to _________ feet 

____________________________________ _________________________     from _________ feet to _________ feet 

I have read the statements made herein and know the contents thereof, and they are true to my knowledge.  This document is signed (or name entered 
if filing online) and certified in accordance with Rule 17.4 of the Water Well Construction Rules, 2 CCR 402 2.  The filing of a document that contains 
false statements is a violation of section 37 91 108(1)(e), C.R.S., and is punishable by fines up to $1,000 and/or revocation of the contracting license.  If 

in compliance with Rule 17.4.

7. I/we report the existing well/hole was plugged and sealed on ____________________ (date) for the following reason(s): 
     The well was plugged and sealed as required under Well Permit Number  ____________________. 
     The well was not in use and was plugged and sealed. 
     Other (please explain) __________________________________________________________________________________

8. Aquifer Type:         Type I (One Confining Layer)    Type I (Multiple Confining Layer)           Laramie-Fox Hills 
       (check one)             Type II (Not Overlain by Type III)    Type II (Overlain by Type III           Type III (alluvial) 

3. Well (Hole) Owner:  Name(s): ___________________________________________________________________ 

Phone: (             )  _______________________ Email: __________________________________________________________ 

Mailing Address, City, St., Zip: ______________________________________________________________________________ 

249880

0501338A

4601 DTC Boulevard, Suite 900, Denver, CO 80237

60113 482518.0

Aggregate Industries, West Central Region, Inc. c/o Jeremy Deuto

Jefferson 6 alockman@geiconsultants.com

3605 S. Teller Street, Lakewood, CO 80235

18131 CO-8, Morrison, CO, 80465

Jefferson

SE NE 10 5 70 6

3130 550

N/A

Well location mined out & Central Quarry reclaimed to EL. 6500 in 2015. 

N/A N/A

N/A



 
GWS-09
09/2016  

Instructions 

This report must be computer-generated online, typed or printed in BLACK OR BLUE INK and may be reproduced by 
photocopy or computer generation. Photocopy reproductions must retain margins and print quality. Attach additional 
sheets if more space is require
permit number, form name/number and a sequential page number. Report depths in feet below ground surface.  

If filing online please see online form submittal instructions at 
http://water.state.co.us/groundwater/wellpermit/onlineformsubmittal/Pages/DWRSite1.aspx   
You may also save, print and email the completed form to: dwrpermitsonline@state.co.us 
 
These reports must be completed and submitted to the Division of Water Resources, usually within 0 days of plugging 
and sealing the well/hole. 
 
Please refer to Form GWS-09A for the Standards for Plugging, Sealing, and Abandoning Wells and Boreholes 
 
Item Instructions: (numbers correspond with those on the front of this form) 
 

1. Complete the well permit and receipt number for the abandoned well. 

2. Complete the name and contact information for the person performing the abandonment work. 

3. Complete the well owner name and contact information. 

4. Complete the address where the abandoned well is located. 

5. Provide the GPS location and County where the abandoned well is located. 
 

Colorado contains two (2) UTM zones.  Zone 13 covers most of Colorado.  The boundary between Zone 12 and Zone 13 
is the 108th Meridian (longitude).  West of the 108th Meridian is UTM Zone 12 and east of the 108th Meridian is UTM 
Zone 13.  The 108th Meridian is approximately 57 miles east of the Colorado-Utah state line.  On most GPS units, the 
UTM zone is given as part of the Easting measurement, e.g. 12T0123456.  Check the appropriate box for the zone. 

 

6. Complete the legal description location of the (abandoned) well.  For wells located in subdivisions, the name, lot, 
block, and filing, must be provided.   

7. Indicate the reason(s) for plugging and sealing the well/hole. 

8. Indicate the aquifer in which the abandoned well was completed. 

9. Indicate the intervals were casing was removed, perforated, or ripped. 

10. Complete the amount, type, method of placement and interval placed of the sealing materials. 

11. Complete the Name, Title, and License Number (if applicable) of the individual(s) who are responsible for the work 
performed. The report must be signed by the responsible party per Rule 17.4.  If applicable, indicate if Professional 
Engineer or Professional Geologist in place of License Number. 
 
Rule 17.4 Certification - Work reports must be signed and certified as to accuracy and truthfulness of the 
information on the report by the well construction or pump installation contractors or authorized individuals 
responsible for the work performed by them or under their direction or supervision, or by the private driller or 
private pump installer if the work was performed by them.  Such reports are deemed to be completed, signed and 
certified under oath. 

Submit completed report to: State of Colorado, Office of the State Engineer, 1313 Sherman St, Room 821, Denver, 
CO 80203.  You may also save, print, scan and email the completed form to dwrpermitsonline@state.co.us 
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Exhibit H – Wildlife Information 
Exhibit H is not included in AM-07 as inclusion will duplicate previous submittals, per rule 
1.10.1(1). This information can be found in the original permit application and Exhibit H of 
AM02. 
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Exhibit I – Soils Information 
Morrison Quarry is a very rocky site, and the soil cover is generally thin, with most deposits 
confined to isolated areas and in drainages. The onsite soils formed in place from parent 
bedrock and usually do not extend deeper than 18 inches below ground surface except near 
drainages. They primarily consist of stony, sandy loam, which is very low in organic content. A 
soils report was generated using the Web Soil Survey (WSS) developed by the United States 
Department of Agriculture’s Natural Resources Conservation Service and is included as 
Exhibit I.1. 

  



United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource 
Report for
Golden Area, Colorado, 
Parts of Denver, Douglas, 
Jefferson, and Park 
Counties
Morrison Quarry

Natural
Resources
Conservation
Service

October 8, 2020



Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Golden Area, Colorado, Parts of Denver, 
Douglas, Jefferson, and Park Counties
Survey Area Data: Version 15, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 4, 2010—Apr 9, 
2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

3 Allens Park variant-Ratake-
Rock outcrop complex, 30 to 
50 percent slopes

31.7 2.6%

5 Argiustolls-Rock outcrop 
complex, 15 to 60 percent 
slopes

87.6 7.1%

23 Curecanti very stony sandy 
loam, 15 to 50 percent slopes

24.0 1.9%

55 Grimstone-Hiwan-Rock outcrop 
complex, 30 to 60 percent 
slopes

81.4 6.6%

58 Hargreave sandy loam, 3 to 9 
percent slopes

9.6 0.8%

59 Hargreave-Bernal sandy loams, 
9 to 15 percent slopes

18.0 1.5%

60 Haverson loam, 0 to 3 percent 
slopes

11.7 1.0%

61 Haverson loam, 3 to 9 percent 
slopes

7.5 0.6%

71 Lavate sandy loam, 9 to 15 
percent slopes

48.7 4.0%

72 Lavate-Bernal-Rock outcrop 
complex, 15 to 30 percent 
slopes

61.9 5.0%

84 Lininger-Ratake complex, 5 to 
15 percent slopes

11.3 0.9%

86 Lininger-Trag sandy loams, 3 to 
9 percent slopes

2.1 0.2%

87 Lininger-Trag sandy loams, 9 to 
20 percent slopes

14.3 1.2%

123 Ratake-Cathedral-Rock outcrop 
complex, 25 to 60 percent 
slopes

493.7 40.0%

124 Ratake-Cathedral-Rock outcrop 
complex, 25 to 60 percent 
north slopes

138.5 11.2%

125 Ratake-Lininger stony sandy 
loams, 30 to 60 percent 
slopes

55.6 4.5%

129 Rednun clay loam, 3 to 9 
percent slopes

85.4 6.9%

130 Rednun clay loam, 9 to 15 
percent slopes

7.9 0.6%

138 Rock outcrop, igneous and 
metamorphic

25.8 2.1%

139 Rock outcrop, sedimentary 9.4 0.8%

Custom Soil Resource Report
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

141 Rogert, very stony-Herbman-
Rock outcrop complex, 30 to 
70 percent slopes

3.6 0.3%

165 Ustic Torriorthents, loamy, 15 to 
50 percent slopes

4.0 0.3%

Totals for Area of Interest 1,233.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Golden Area, Colorado, Parts of Denver, Douglas, Jefferson, and Park 
Counties

3—Allens Park variant-Ratake-Rock outcrop complex, 30 to 50 percent 
slopes

Map Unit Setting
National map unit symbol: jpnh
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Frost-free period: 76 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Allens park variant and similar soils: 35 percent
Ratake and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Allens Park Variant

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Stony, gravelly, and loamy residuum weathered from igneous and 

metamorphic rock

Typical profile
H1 - 0 to 2 inches: gravelly sandy loam
H2 - 2 to 7 inches: gravelly loamy sand
H3 - 7 to 32 inches: sandy clay loam, gravelly sandy clay loam
H3 - 7 to 32 inches: weathered bedrock
H4 - 32 to 36 inches: 

Properties and qualities
Slope: 30 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: F048AY910CO
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Hydric soil rating: No

Description of Ratake

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex, linear
Parent material: Stony, gravelly, and loamy colluvium and/or residuum weathered 

from igneous and metamorphic rock

Typical profile
H1 - 0 to 3 inches: stony sandy loam
H2 - 3 to 12 inches: very gravelly sandy loam, very gravelly loam
H2 - 3 to 12 inches: weathered bedrock
H3 - 12 to 16 inches: 

Properties and qualities
Slope: 30 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Mountain slopes, dikes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, free face, free face
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Exposed bedrock, talus, and large boulders formed from 

residuum weathered from igneous and metamorphic rock

Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No
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Minor Components

Curecanti
Percent of map unit: 5 percent
Landform: Fans, mountain slopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear, concave
Across-slope shape: Linear
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Cathedral
Percent of map unit: 5 percent
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY229CO - Rocky Loam
Hydric soil rating: No

Lininger
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY222CO
Hydric soil rating: No

Trag
Percent of map unit: 2 percent
Landform: Mountain slopes
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R048AY222CO
Hydric soil rating: No

5—Argiustolls-Rock outcrop complex, 15 to 60 percent slopes

Map Unit Setting
National map unit symbol: jpp6
Elevation: 5,600 to 6,500 feet
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Mean annual precipitation: 15 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland

Map Unit Composition
Argiustolls and similar soils: 65 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Argiustolls

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Gravelly, stony, loamy colluvium and/or residuum weathered from 

sedimentary rock

Typical profile
H1 - 0 to 10 inches: stony sandy loam
H2 - 10 to 35 inches: very gravelly sandy loam, very gravelly sandy clay loam
H2 - 10 to 35 inches: unweathered bedrock
H3 - 35 to 39 inches: 

Properties and qualities
Slope: 15 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: R048AY206CO - Rocky Foothill
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, free face
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from sedimentary rock
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Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Ascalon
Percent of map unit: 8 percent
Landform: Fans, hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Urban land
Percent of map unit: 7 percent
Hydric soil rating: No

23—Curecanti very stony sandy loam, 15 to 50 percent slopes

Map Unit Setting
National map unit symbol: jpn8
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 43 to 47 degrees F
Frost-free period: 75 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Curecanti and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Curecanti

Setting
Landform: Fans, mountain slopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear, concave
Across-slope shape: Linear
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Parent material: Noncalcareous, stony & gravelly colluvium derived from schist 
and/or granite and gneiss

Typical profile
H1 - 0 to 11 inches: very cobbly sandy loam
H2 - 11 to 33 inches: very cobbly sandy clay loam, very cobbly clay loam
H2 - 11 to 33 inches: very cobbly sandy loam, very cobbly sandy clay loam
H3 - 33 to 60 inches: 
H3 - 33 to 60 inches: 

Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Available water capacity: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No

Lininger
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY222CO
Hydric soil rating: No

Trag
Percent of map unit: 3 percent
Landform: Mountain slopes
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Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R048AY222CO
Hydric soil rating: No

Ratake
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex, linear
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

55—Grimstone-Hiwan-Rock outcrop complex, 30 to 60 percent slopes

Map Unit Setting
National map unit symbol: jppd
Elevation: 7,000 to 9,500 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 41 to 43 degrees F
Frost-free period: 55 to 75 days
Farmland classification: Not prime farmland

Map Unit Composition
Grimstone and similar soils: 35 percent
Hiwan and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Grimstone

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Noncalcareous, stony, gravelly, and loamy colluvium over 

residuum weathered from igneous and metamorphic rock

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: sandy loam
E - 2 to 11 inches: gravelly sandy loam
E/B - 11 to 16 inches: gravelly sandy loam
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Bt - 16 to 23 inches: gravelly sandy clay loam
BC - 23 to 36 inches: gravelly sandy loam
Cr - 36 to 40 inches: bedrock

Properties and qualities
Slope: 30 to 60 percent
Surface area covered with cobbles, stones or boulders: 2.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: F048AY907CO, F048AY903CO
Hydric soil rating: No

Description of Hiwan

Setting
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Mountainflank, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Acidic, stony, gravelly, and sandy residuum weathered from 

igneous and metamorphic rock

Typical profile
A - 0 to 1 inches: stony loamy sand
Bw - 1 to 15 inches: very gravelly loamy sand
R - 15 to 19 inches: bedrock

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 0.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: F048AY907CO, F048AY903CO
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Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Mountaintop, mountainflank, free face, 

crest, side slope, free face
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Igneous and metamorphic rock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Tolvar
Percent of map unit: 4 percent
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F048AY907CO, F048AY903CO
Hydric soil rating: No

Legault
Percent of map unit: 4 percent
Landform: Ridges, mountain slopes
Landform position (three-dimensional): Mountainflank, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: F048AY907CO, F048AY903CO
Other vegetative classification: PICO/JUCO (lodgepole pine, common juniper) 

(null_15)
Hydric soil rating: No

Peeler
Percent of map unit: 4 percent
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: F048AY907CO, F048AY903CO
Other vegetative classification: ABLA-PIEN/VASC (subalpine fir, Engelmann's 

spruce, grouse whortleberry) (null_6)
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No
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58—Hargreave sandy loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: jpph
Elevation: 5,600 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland

Map Unit Composition
Hargreave and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hargreave

Setting
Landform: Ridges, hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Noncalcareous, reddish, loamy residuum weathered from 

sedimentary rock

Typical profile
H1 - 0 to 4 inches: sandy loam
H2 - 4 to 18 inches: sandy clay loam
H3 - 18 to 29 inches: sandy loam
H4 - 29 to 33 inches: unweathered bedrock

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
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Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Minor Components

Bernal
Percent of map unit: 3 percent
Landform: Hillslopes, ridges
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY204CO - Shallow Foothill
Hydric soil rating: No

Ascalon
Percent of map unit: 3 percent
Landform: Hillslopes, fans
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Lavate
Percent of map unit: 3 percent
Landform: Hillslopes, alluvial fans
Landform position (two-dimensional): Toeslope, footslope, backslope
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Nunn
Percent of map unit: 3 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Rednun
Percent of map unit: 2 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Urban land
Percent of map unit: 1 percent
Hydric soil rating: No
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59—Hargreave-Bernal sandy loams, 9 to 15 percent slopes

Map Unit Setting
National map unit symbol: jppj
Elevation: 5,600 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland

Map Unit Composition
Hargreave and similar soils: 45 percent
Bernal and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hargreave

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope, shoulder
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Noncalcareous, reddish, loamy residuum weathered from 

sedimentary rock

Typical profile
H1 - 0 to 4 inches: sandy loam
H2 - 4 to 18 inches: sandy clay loam
H3 - 18 to 29 inches: sandy loam
H4 - 29 to 33 inches: unweathered bedrock

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No
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Description of Bernal

Setting
Landform: Ridges, knobs
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Noncalcareous, mixed, reddish residuum weathered from 

sandstone

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 13 inches: sandy loam
H3 - 13 to 17 inches: unweathered bedrock

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R048AY204CO - Shallow Foothill
Hydric soil rating: No

Minor Components

Critchell
Percent of map unit: 5 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY214CO - Gravelly Foothill
Hydric soil rating: No

Ascalon
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Lavate
Percent of map unit: 3 percent
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Landform: Hillslopes
Landform position (two-dimensional): Toeslope, footslope, backslope
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Hydric soil rating: No

60—Haverson loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: jppl
Elevation: 5,200 to 6,500 feet
Mean annual precipitation: 13 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Haverson, rarely flooded, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haverson, Rarely Flooded

Setting
Landform: Terraces, flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified loamy alluvium

Typical profile
H1 - 0 to 6 inches: loam
H2 - 6 to 46 inches: stratified gravelly sandy loam to clay loam
H3 - 46 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
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Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 2.0
Available water capacity: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: R049XY036CO - Overflow
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

Alda, occasionally flooded
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XA174WY - Subirrigated (Foothills And Mountains 

Southeast)
Hydric soil rating: No

Englewood
Percent of map unit: 3 percent
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Mcclave, occasionally flooded
Percent of map unit: 3 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY265CO - Salt Meadow
Hydric soil rating: No

Paymaster, rarely flooded
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No
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61—Haverson loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: jppm
Elevation: 5,200 to 6,500 feet
Mean annual precipitation: 13 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland

Map Unit Composition
Haverson, occasionally flooded, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haverson, Occasionally Flooded

Setting
Landform: Flood plains, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified, loamy alluvium

Typical profile
H1 - 0 to 6 inches: loam
H2 - 6 to 46 inches: stratified gravelly sandy loam to clay loam
H3 - 46 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 2.0
Available water capacity: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R049XY036CO - Overflow
Hydric soil rating: No
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Minor Components

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

Mcclave, occasionally flooded
Percent of map unit: 3 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY265CO - Salt Meadow
Hydric soil rating: No

Alda, occasionally flooded
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XA174WY - Subirrigated (Foothills And Mountains 

Southeast)
Hydric soil rating: No

Englewood
Percent of map unit: 3 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Paymaster, rarely flooded
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

71—Lavate sandy loam, 9 to 15 percent slopes

Map Unit Setting
National map unit symbol: jppz
Elevation: 5,600 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland
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Map Unit Composition
Lavate and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lavate

Setting
Landform: Hillslopes, alluvial fans
Landform position (two-dimensional): Toeslope, footslope, backslope
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Reddish, loamy alluvium derived from sedimentary rock

Typical profile
H1 - 0 to 5 inches: sandy loam
H2 - 5 to 33 inches: sandy clay loam, clay loam
H2 - 5 to 33 inches: sandy loam, loam, sandy clay loam
H3 - 33 to 60 inches: 
H3 - 33 to 60 inches: 
H3 - 33 to 60 inches: 

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Available water capacity: Very high (about 19.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

Ascalon
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
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Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Critchell
Percent of map unit: 3 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY214CO - Gravelly Foothill
Hydric soil rating: No

Bernal
Percent of map unit: 3 percent
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R048AY204CO - Shallow Foothill
Hydric soil rating: No

Rednun
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

72—Lavate-Bernal-Rock outcrop complex, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: jpq0
Elevation: 5,600 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland

Map Unit Composition
Lavate and similar soils: 45 percent
Bernal and similar soils: 25 percent
Rock outcrop: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lavate

Setting
Landform: Alluvial fans, hillslopes
Landform position (two-dimensional): Toeslope, footslope, backslope
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Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Reddish, loamy alluvium derived from sedimentary rock

Typical profile
H1 - 0 to 5 inches: sandy loam
H2 - 5 to 33 inches: sandy clay loam, clay loam
H2 - 5 to 33 inches: sandy loam, loam, sandy clay loam
H3 - 33 to 60 inches: 
H3 - 33 to 60 inches: 
H3 - 33 to 60 inches: 

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Available water capacity: Very high (about 19.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Description of Bernal

Setting
Landform: Knobs, hillslopes, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Residuum weathered from sandstone

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 13 inches: sandy loam
H3 - 13 to 17 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
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Frequency of ponding: None
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R048AY204CO - Shallow Foothill
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Critchell
Percent of map unit: 4 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY214CO - Gravelly Foothill
Hydric soil rating: No

Hargreave
Percent of map unit: 4 percent
Landform: Hillslopes, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Haverson, rarely flooded
Percent of map unit: 4 percent
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R049XY036CO - Overflow
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
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Hydric soil rating: No

84—Lininger-Ratake complex, 5 to 15 percent slopes

Map Unit Setting
National map unit symbol: jpqf
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 43 to 47 degrees F
Frost-free period: 76 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Lininger and similar soils: 45 percent
Ratake and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lininger

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Stony, gravelly, and loamy residuum weathered from igneous and 

metamorphic rock

Typical profile
H1 - 0 to 8 inches: gravelly sandy loam
H2 - 8 to 32 inches: gravelly sandy clay loam
H3 - 32 to 36 inches: gravelly sandy clay loam, gravelly sandy loam
H3 - 32 to 36 inches: weathered bedrock
H4 - 36 to 60 inches: 

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.4 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: F048AY910CO
Hydric soil rating: No

Description of Ratake

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Noncalcareous, stony, gravelly, and loamy colluvium over 

residuum weathered from igneous and metamorphic rock

Typical profile
H1 - 0 to 3 inches: stony sandy loam
H2 - 3 to 12 inches: very channery loam, very gravelly loam, very gravelly sandy 

loam
H2 - 3 to 12 inches: weathered bedrock
H2 - 3 to 12 inches: 
H3 - 12 to 16 inches: 

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F048AY910CO
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 3 percent
Landform: Hillslopes
Hydric soil rating: No

Cathedral
Percent of map unit: 3 percent
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
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Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R048AY229CO - Rocky Loam
Hydric soil rating: No

Trag
Percent of map unit: 3 percent
Landform: Mountain slopes, drainageways
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Ecological site: R048AY222CO
Hydric soil rating: No

Rock outcrop
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No

Breece
Percent of map unit: 3 percent
Landform: Drainageways, fans
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: R048AY222CO
Hydric soil rating: No

86—Lininger-Trag sandy loams, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: jpqh
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 43 to 47 degrees F
Frost-free period: 76 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Lininger and similar soils: 50 percent
Trag and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Lininger

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Stony, gravelly, and loamy residuum weathered from igneous and 

metamorphic rock

Typical profile
H1 - 0 to 8 inches: sandy loam
H2 - 8 to 32 inches: sandy clay loam
H3 - 32 to 36 inches: sandy clay loam, sandy loam
H3 - 32 to 36 inches: weathered bedrock
H4 - 36 to 40 inches: 

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R048AY222CO
Hydric soil rating: No

Description of Trag

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy alluvium and/or colluvium derived from igneous and 

metamorphic rock

Typical profile
H1 - 0 to 7 inches: sandy loam
H2 - 7 to 13 inches: clay loam, loam, sandy clay loam
H2 - 7 to 13 inches: sandy clay loam, clay loam, loam
H2 - 7 to 13 inches: 
H3 - 13 to 60 inches: 
H3 - 13 to 60 inches: 
H3 - 13 to 60 inches: 
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Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: Very high (about 25.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R048AY222CO
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 4 percent
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No

Breece
Percent of map unit: 4 percent
Landform: Fans, drainageways
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: R048AY222CO
Hydric soil rating: No

Ratake
Percent of map unit: 4 percent
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: F048AY910CO
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
Landform: Hillslopes
Hydric soil rating: No
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87—Lininger-Trag sandy loams, 9 to 20 percent slopes

Map Unit Setting
National map unit symbol: jpqj
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 43 to 47 degrees F
Frost-free period: 76 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Lininger and similar soils: 50 percent
Trag and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lininger

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Summit, backslope, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Stony, gravelly, and loamy residuum weathered from igneous and 

metamorphic rock

Typical profile
H1 - 0 to 8 inches: sandy loam
H2 - 8 to 32 inches: sandy clay loam
H3 - 32 to 36 inches: sandy clay loam, sandy loam
H3 - 32 to 36 inches: weathered bedrock
H4 - 36 to 40 inches: 

Properties and qualities
Slope: 9 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
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Hydrologic Soil Group: C
Ecological site: R048AY222CO
Hydric soil rating: No

Description of Trag

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy alluvium and/or colluvium derived from igneous and 

metamorphic rock

Typical profile
H1 - 0 to 7 inches: sandy loam
H2 - 7 to 13 inches: clay loam, loam, sandy clay loam
H2 - 7 to 13 inches: sandy clay loam, clay loam, loam
H2 - 7 to 13 inches: 
H3 - 13 to 60 inches: 
H3 - 13 to 60 inches: 
H3 - 13 to 60 inches: 

Properties and qualities
Slope: 9 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: Very high (about 25.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R048AY222CO
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 4 percent
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No

Breece
Percent of map unit: 4 percent
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Landform: Drainageways, fans
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: R048AY222CO
Hydric soil rating: No

Ratake
Percent of map unit: 4 percent
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: F048AY910CO
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
Landform: Hillslopes
Hydric soil rating: No

123—Ratake-Cathedral-Rock outcrop complex, 25 to 60 percent slopes

Map Unit Setting
National map unit symbol: jpl5
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 43 to 47 degrees F
Frost-free period: 76 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Ratake and similar soils: 35 percent
Cathedral and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ratake

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Stony, gravelly, and loamy colluvium and/or residuum weathered 

from igneous and metamorphic rock
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Typical profile
H1 - 0 to 3 inches: stony sandy loam
H2 - 3 to 12 inches: very gravelly sandy loam, very gravelly loam
H2 - 3 to 12 inches: weathered bedrock
H3 - 12 to 16 inches: 

Properties and qualities
Slope: 25 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R048AY229CO - Rocky Loam
Hydric soil rating: No

Description of Cathedral

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Stony, gravelly, and loamy colluvium over residuum weathered 

from igneous and metamorphic rock

Typical profile
H1 - 0 to 3 inches: very stony sandy loam
H2 - 3 to 11 inches: very gravelly sandy loam
H3 - 11 to 15 inches: unweathered bedrock

Properties and qualities
Slope: 25 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 0.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
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Ecological site: R048AY229CO - Rocky Loam
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainflank, free face, side slope, crest, 

free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Igneous and metamorphic rock

Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Curecanti
Percent of map unit: 3 percent
Landform: Fans, mountain slopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear, concave
Across-slope shape: Linear
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

Breece
Percent of map unit: 3 percent
Landform: Drainageways, fans
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: R048AY222CO
Hydric soil rating: No

Lininger
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY222CO
Hydric soil rating: No
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Trag
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R048AY222CO
Hydric soil rating: No

124—Ratake-Cathedral-Rock outcrop complex, 25 to 60 percent north 
slopes

Map Unit Setting
National map unit symbol: jpl6
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 43 to 47 degrees F
Frost-free period: 76 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Ratake, north slopes, and similar soils: 35 percent
Cathedral, north slopes, and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ratake, North Slopes

Setting
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Stony, gravelly, and loamy colluvium and/or residuum weathered 

from igneous and metamorphic rock

Typical profile
H1 - 0 to 3 inches: stony sandy loam
H2 - 3 to 12 inches: very gravelly sandy loam, very gravelly loam
H2 - 3 to 12 inches: weathered bedrock
H3 - 12 to 16 inches: 

Properties and qualities
Slope: 25 to 60 percent
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Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R048AY229CO - Rocky Loam
Hydric soil rating: No

Description of Cathedral, North Slopes

Setting
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Stony, gravelly, and loamy colluvium over residuum weathered 

from igneous and metamorphic rock

Typical profile
H1 - 0 to 3 inches: very stony sandy loam
H2 - 3 to 11 inches: very gravelly sandy loam
H3 - 11 to 15 inches: unweathered bedrock

Properties and qualities
Slope: 25 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 0.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R048AY229CO - Rocky Loam
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Summit, shoulder, backslope
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Landform position (three-dimensional): Mountainflank, free face, side slope, crest, 
free face

Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Igneous and metamorphic rock

Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

Trag
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R048AY222CO
Hydric soil rating: No

Curecanti
Percent of map unit: 3 percent
Landform: Fans, mountain slopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear, concave
Across-slope shape: Linear
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Breece
Percent of map unit: 3 percent
Landform: Drainageways, fans
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: R048AY222CO
Hydric soil rating: No

Lininger
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY222CO
Hydric soil rating: No
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125—Ratake-Lininger stony sandy loams, 30 to 60 percent slopes

Map Unit Setting
National map unit symbol: jpl7
Elevation: 6,500 to 7,800 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 43 to 47 degrees F
Frost-free period: 76 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Ratake and similar soils: 55 percent
Lininger and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ratake

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Stony, gravelly, and loamy colluvium and/or residuum weathered 

from igneous and metamorphic rock

Typical profile
H1 - 0 to 3 inches: stony sandy loam
H2 - 3 to 12 inches: very channery loam, very gravelly loam, very gravelly sandy 

loam
H2 - 3 to 12 inches: weathered bedrock
H2 - 3 to 12 inches: 
H3 - 12 to 16 inches: 

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.8 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: F048AY910CO
Hydric soil rating: No

Description of Lininger

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Stony, gravelly, and loamy residuum weathered from igneous and 

metamorphic rock

Typical profile
H1 - 0 to 8 inches: stony sandy loam
H2 - 8 to 32 inches: gravelly sandy clay loam
H3 - 32 to 36 inches: gravelly sandy clay loam, gravelly sandy loam
H3 - 32 to 36 inches: weathered bedrock
H4 - 36 to 60 inches: 

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.06 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: F048AY910CO
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

Breece
Percent of map unit: 3 percent
Landform: Drainageways, fans
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: R048AY222CO
Hydric soil rating: No
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Trag
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R048AY222CO
Hydric soil rating: No

Rock outcrop
Percent of map unit: 3 percent
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Hydric soil rating: No

Cathedral
Percent of map unit: 3 percent
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R048AY229CO - Rocky Loam
Hydric soil rating: No

129—Rednun clay loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: jplc
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Rednun and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rednun

Setting
Landform: Terraces, hillslopes, fans
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope, base slope, tread
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Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous, reddish, clayey alluvium derived from sandstone and 

shale

Typical profile
H1 - 0 to 4 inches: clay loam
H2 - 4 to 27 inches: clay loam, clay, sandy clay
H2 - 4 to 27 inches: loam, clay loam, sandy clay loam
H2 - 4 to 27 inches: 
H3 - 27 to 60 inches: 
H3 - 27 to 60 inches: 
H3 - 27 to 60 inches: 

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very high (about 28.3 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Other vegetative classification: CLAYEY FOOTHILL (048AY208CO)
Hydric soil rating: No

Minor Components

Chapin variant
Percent of map unit: 3 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Nunn
Percent of map unit: 3 percent
Landform: Fans, hillslopes, terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No
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Critchell
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY214CO - Gravelly Foothill
Hydric soil rating: No

Lavate
Percent of map unit: 3 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

130—Rednun clay loam, 9 to 15 percent slopes

Map Unit Setting
National map unit symbol: jplf
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland

Map Unit Composition
Rednun and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rednun

Setting
Landform: Fans, hillslopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous, reddish, clayey alluvium derived from sandstone and 

shale

Typical profile
H1 - 0 to 4 inches: clay loam
H2 - 4 to 27 inches: clay loam, clay, sandy clay
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H2 - 4 to 27 inches: loam, clay loam, sandy clay loam
H2 - 4 to 27 inches: 
H3 - 27 to 60 inches: 
H3 - 27 to 60 inches: 
H3 - 27 to 60 inches: 

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very high (about 28.3 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Other vegetative classification: CLAYEY FOOTHILL (048AY208CO)
Hydric soil rating: No

Minor Components

Chapin variant
Percent of map unit: 3 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Lavate
Percent of map unit: 3 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No

Nunn
Percent of map unit: 3 percent
Landform: Fans, hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No
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Critchell
Percent of map unit: 3 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear, convex
Ecological site: R048AY214CO - Gravelly Foothill
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
Hydric soil rating: No

138—Rock outcrop, igneous and metamorphic

Map Unit Composition
Rock outcrop, igneous, metamorphic: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop, Igneous, Metamorphic

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Summit, backslope, shoulder
Landform position (three-dimensional): Mountaintop, free face, mountainflank
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Exposed bedrock, talus, and large boulders of igneous and 

metamorphic rock

Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Sphinx
Percent of map unit: 5 percent
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: F048AY910CO
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Hydric soil rating: No

139—Rock outcrop, sedimentary

Map Unit Composition
Rock outcrop, sedimentary: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop, Sedimentary

Setting
Landform: Terraces, hogbacks, mountains
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Mountaintop, free face, mountainflank, free 

face, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Exposed bedrock, talus, and large boulders of sandstone and/or 

mudstone and/or shale and/or conglomerate

Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Baller
Percent of map unit: 5 percent
Landform: Hogbacks, hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY204CO - Shallow Foothill
Hydric soil rating: No

141—Rogert, very stony-Herbman-Rock outcrop complex, 30 to 70 
percent slopes

Map Unit Setting
National map unit symbol: 2tz4y
Elevation: 7,590 to 10,000 feet

Custom Soil Resource Report

55



Mean annual precipitation: 17 to 23 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 25 to 75 days
Farmland classification: Not prime farmland

Map Unit Composition
Rogert, very stony, and similar soils: 45 percent
Herbman and similar soils: 30 percent
Rock outcrop: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rogert, Very Stony

Setting
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, upper third of mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Colluvium over residuum weathered from igneous and 

metamorphic rock

Typical profile
A - 0 to 8 inches: very cobbly sandy loam
C - 8 to 16 inches: very gravelly sandy loam
R - 16 to 79 inches: bedrock

Properties and qualities
Slope: 30 to 70 percent
Surface area covered with cobbles, stones or boulders: 2.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately high 

(0.01 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.0 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Description of Herbman

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Mountaintop, mountainflank, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium over residuum weathered from igneous and 

metamorphic rock

Custom Soil Resource Report

56



Typical profile
A - 0 to 4 inches: very gravelly sandy loam
AC - 4 to 14 inches: very gravelly sandy loam
Cr - 14 to 79 inches: bedrock

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately high 

(0.00 to 0.28 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Mountainflank, free face, side slope, crest, 

free face
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Rock outcrops, talus, and large boulders of igneous and 

metamorphic rock

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Minor Components

Kittredge
Percent of map unit: 3 percent
Landform: Mountain slopes, alluvial fans
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountainbase
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY228CO
Hydric soil rating: No

Troutdale
Percent of map unit: 3 percent
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Mountainflank, crest
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Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R048AY228CO
Hydric soil rating: No

Pettingell
Percent of map unit: 2 percent
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R048AY237CO - Stony Loam
Hydric soil rating: No

Sprucedale
Percent of map unit: 2 percent
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank, mountaintop, side slope, 

crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R048AY228CO
Hydric soil rating: No

165—Ustic Torriorthents, loamy, 15 to 50 percent slopes

Map Unit Setting
National map unit symbol: jpmn
Elevation: 5,200 to 6,500 feet
Mean annual precipitation: 13 to 17 inches
Frost-free period: 126 to 142 days
Farmland classification: Not prime farmland

Map Unit Composition
Ustic torriorthents, loamy, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ustic Torriorthents, Loamy

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
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Parent material: Loamy material eroded from residuum weathered from sandstone 
and shale

Typical profile
H1 - 0 to 3 inches: loam
H2 - 3 to 60 inches: loam, clay loam, sandy clay loam
H2 - 3 to 60 inches: 
H2 - 3 to 60 inches: 

Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: Very high (about 27.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: R049XY202CO - Loamy Foothill
Other vegetative classification: CLAYEY FOOTHILL (048AY208CO)
Hydric soil rating: No

Minor Components

Midway
Percent of map unit: 3 percent
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R049XY212CO - Shaly Foothill
Hydric soil rating: No

Primen
Percent of map unit: 3 percent
Landform: Ridges
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Hydric soil rating: No

Haverson
Percent of map unit: 2 percent
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Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY036CO - Overflow
Hydric soil rating: No

Denver
Percent of map unit: 2 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Kutch
Percent of map unit: 2 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Nunn
Percent of map unit: 2 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Leyden
Percent of map unit: 2 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear, convex
Ecological site: R049XY208CO - Clayey Foothill DRAFT (1-2018) MLRA 49
Hydric soil rating: No

Ascalon
Percent of map unit: 2 percent
Landform: Fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R048AY202CO - Loamy Foothill
Hydric soil rating: No
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Exhibit J – Vegetation Information 
Exhibit J is not included in AM-07 as inclusion will duplicate previous submittals, per rule 
1.10.1(1). This information can be found in the original permit application and Exhibit J of AM01 
and AM02. 
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Exhibit K – Climate 
Exhibit K is not included in AM-07 as inclusion will duplicate previous submittals, per rule 
1.10.1(1). This information can be found in the original permit application and Exhibit K of AM02. 
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Exhibit L – Reclamation Costs 
This section contains costs associated with reclaiming the Morrison Quarry site.  

Reclamation is anticipated to proceed concurrent with mining in many locations. A plan view 
showing the reclamation scenario is shown in Exhibit F.1 through Exhibit F.4. Table L-1 through 
Table L-7 summarize reclamation costs. The total bond amount will be $5,964,368. 

Table L-1. Morrison Quarry Reclamation Costs 
Category Acres 

Total Permitted Acres 364.8 
Open Space/Natural Area 131.0 
Acres Currently Reclaimed 54.4 
Active + Future Mined Acres 89.74 
Un-mined Acres 72.66 
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Table L-2.Total Morrison Quarry Reclamation Costs Detail 

Direct Reclamation Costs 
Item Description Unit Quantity Unit Price Total Cost 
1.0 Mobilization/Demobilization LS 1 $50,000.00 $50,000.00 
2.0 Project Safety Plan LS 1 $55,000.00 $55,000.00 
3.0 Erosion Control LS 1 $125,000.00 $125,000.00 
4.0 Survey LS 1 $65,000.00 $65,000.00 
5.0 Dewatering LS 1 $199,999.00 $199,999.00 
6.0 Structure Dismantling/Demolition LS 1 $460,000.00 $460,000.00 
7.0 Debris Removal LOAD 40 $1,600.00 $64,000.00 
8.0 Mined Areas Direct Reclamation Costs – Earthmoving2 
8.1 Bench Fill (2:1) (South/West Quarry) ACRE 19.02 $15,774.81 $300,036.98 
8.2 Bench Fill (2:1) North Quarry ACRE 6.78 $7,098.67 $48,128.96 
8.3 Bench Fill (10:1) (South Quarry) ACRE 63.94 $4,732.44 $302,592.50 
8.4 Compaction ACRE 89.74 $1,322.66 $118,695.51 
8.5 Final Grading ACRE 89.74 $1,000.00 $89,740.00 

Mined Area Total Earthmoving Cost $859,193.94 
9.0 Un-mined Areas Direct Reclamation Costs – Earthmoving4 
9.1 Rough Grade ACRE 72.66 $2,999.90 $217,972.73 
9.2 Geosynthetic Slope Stabilization ACRE 0.33 $5,372.40 $1,772.89 

Un-mined Area Total Earthmoving Cost  $219,745.63 
Direct Reclamation Costs/Total Acre – Soil Conditioning & Revegetation 

10.0 Soil Conditioning ( 6-inch topsoil) ACRE 162.4 $9,772.50 $1,587,054.00 
10.1 Scarify & Blend Amendments ACRE 162.4 $1,000.00 $162,400.00 
10.2 Utilize Onsite Topsoil Sources CY 32,751 $4.50 $147,378.00 
10.3 Import Soil Growth Medium CY 98,252 $13.00 $1,277,276.00 
11.0 Revegetation ACRE 162.4 $5,859.47 $951,577.60 
11.1 Broadcast Seeding (48 lbs PLS/acre x2) #PLS 15590.4 $0.99 $15,504.00 
11.2 Fertilizing (750 lbs./acre) LBS 121,800 $3.00 $365,400.00 
11.3 Mulching - Hydromulch (1 ton/acre) ACRE 162.4 $2,000.00 $324,800.00 
11.4 Plant Trees & Shrubs3 ACRE 162.4 $1,514.00 $245,873.60 
12.0 Maintenance and Weed Control ACRE 162.4 $6,389.00 $1,037,573.60 

Indirect Reclamation Costs 
13.0 QA/QC Observation & Testing DAY 120 $1,000.00 $120,000.00 
14.0 Performance Bond % $5,674,143.77 1.50% $85,112.16 
15.0 Administration % $5,674,143.77 1.50% $85,112.16 

Total Reclamation Cost – Technical Revision #7 (covering 8 acres of West Quarry) $996,927.00 
AM07 Reclamation Cost  $4,967,441.08 

Total Reclamation Cost (Items 1-15) $5,964,368.08 
1 Per the M-1973-021 Permit Amendment AM07 (2021) 
2 Refers specifically to areas of actual mining. Does not include haul roads, stockpile areas, processing areas 
3 Assume 100 plantings per acre (50 trees/50 shrubs) 
4 Areas within affected boundary not mined including area of West Quarry Haul Road (see TR-07 for details) 
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Table L-3. Main Processing Area Reclamation Costs Detail 

Direct Reclamation Costs 
Item Description Unit Quantity Unit Price Total Cost 
1.0 Mobilization/Demobilization LS 1 $10,000.00 $10,000.00 
2.0 Project Safety Plan LS 1 $11,000.00 $11,000.00 
3.0 Erosion Control LS 1 $25,000.00 $25,000.00 
4.0 Survey LS 1 $13,000.00 $13,000.00 
5.0 Dewatering LS 0 $199,999.00 $0.00 

6.0 Structure Dismantling/Demolition LS 0.8 $460,000.00 $368,000.00 

7.0 Debris Removal LOAD 32 $1,600.00 $51,200.00 

8.0 Mined Areas Direct Reclamation Costs – Earthmoving2 

9.0 Un-mined Areas Direct Reclamation Costs – Earthmoving4 

9.1 Rough Grade ACRE 16.61 $2,999.90 $49,828.34 

9.2 Geosynthetic Slope Stabilization ACRE 0.33 $5,372.40 $1,772.89 
Un-mined Area Total Earthmoving Cost  $51,601.23 

Direct Reclamation Costs/Total Acre – Soil Conditioning & Revegetation 
10.0 Soil Conditioning ( 6-inch topsoil) ACRE 16.61 $9,772.50 $162,321.23 
10.1 Scarify & Blend Amendments ACRE 16.61 $1,000.00 $16,610.00 

10.2 Utilize Onsite Topsoil Sources CY 3,350 $4.50 $15,073.58 

10.3 Import Soil Growth Medium CY 10,049 $13.00 $130,637.65 

11.0 Revegetation ACRE 16.61 $5,859.47 $97,325.76 
11.1 Broadcast Seeding (48 lbs PLS/acre x2) #PLS 1594.56 $0.99 $1,585.72 

11.2 Fertilizing (750 lbs./acre) LBS 12,458 $3.00 $37,372.50 

11.3 Mulching – Hydromulch (1 ton/acre) ACRE 16.61 $2,000.00 $33,220.00 

11.4 Plant Trees & Shrubs3 ACRE 16.61 $1,514.00 $25,147.54 

12.0 Maintenance and Weed Control ACRE 16.61 $6,389.00 $106,121.29 
Indirect Reclamation Costs 

13.0 QA/QC Observation & Testing DAY 24 $1,000.00 $24,000.00 
14.0 Performance Bond % $1,134,828.75 1.50% $17,022.43 
15.0 Administration % $1,134,828.75 1.50% $17,022.43 

Processing Area Total Reclamation 
Cost (Items 1–15) $953,614.37 

1 Per the M-1973-021 Permit Amendment AM07 (2021) 
2 Assume 100 plantings per acre (50 trees/50 shrubs) 
3 Areas within affected boundary not mined including area of West Quarry Haul Road (see TR-07 for details) 
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Table L-4. North Quarry Reclamation Costs Detail 

Direct Reclamation Costs 
Item Description Unit Quantity Unit Price Total Cost 
1.0 Mobilization/Demobilization LS 1 $10,000.00 $10,000.00 
2.0 Project Safety Plan LS 1 $11,000.00 $11,000.00 
3.0 Erosion Control LS 1 $25,000.00 $25,000.00 
4.0 Survey LS 1 $13,000.00 $13,000.00 
5.0 Dewatering LS 0 $199,999.00 $0.00 
6.0 Structure Dismantling/Demolition LS 0 $460,000.00 $0.00 
7.0 Debris Removal LOAD 0 $1,600.00 $0.00 
8.0 Mined Areas Direct Reclamation Costs – Earthmoving 
8.1 Bench Fill (2:1) (South/West Quarry) ACRE 0 $15,774.81 $0.00 
8.2 Bench Fill (2:1) North Quarry ACRE 6.78 $7,098.67 $48,128.96 
8.3 Bench Fill (10:1) (South Quarry) ACRE 0.00 $4,732.44 $0.00 
8.4 Compaction ACRE 6.78 $1,322.66 $8,967.63 
8.5 Final Grading ACRE 6.78 $1,000.00 $6,780.00 

Mined Area Total Earthmoving Cost $63,876.59  
9.0 Un-mined Areas Direct Reclamation Costs – Earthmoving2 

Direct Reclamation Costs/Total Acre – Soil Conditioning & Revegetation 
10.0 Soil Conditioning ( 6-inch topsoil) ACRE 6.78 $9,772.50 $66,257.55 
10.1 Scarify & Blend Amendments ACRE 6.78 $1,000.00 $6,780.00 
10.2 Utilize Onsite Topsoil Sources CY 1,367 $4.50 $6,152.85 
10.3 Import Soil Growth Medium CY 4,102 $13.00 $53,324.70 
11.0 Revegetation ACRE 6.78 $5,859.47 $39,727.19 
11.1 Broadcast Seeding (48 lbs PLS/acre x2) #PLS 650.88 $0.99 $647.27 
11.2 Fertilizing (750 lbs./acre) LBS 5,085 $3.00 $15,255.00 
11.3 Mulching - Hydromulch (1 ton/acre) ACRE 6.78 $2,000.00 $13,560.00 
11.4 Plant Trees & Shrubs3 ACRE 6.78 $1,514.00 $10,264.92 
12.0 Maintenance and Weed Control ACRE 6.78 $6,389.00 $43,317.42 

Indirect Reclamation Costs 
13.0 QA/QC Observation & Testing DAY 24 $1,000.00 $24,000.00 
14.0 Performance Bond % $1,134,828.75 1.50% $17,022.43 
15.0 Administration % $1,134,828.75 1.50% $17,022.43 

North Quarry Total Reclamation Cost 
(Items 1–15) $330,223.62 

1 Per the M-1973-021 Permit Amendment AM07 (2021) 
2 No Un-Mined Area Reclamation in North Quarry 
3 Assume 100 plantings per acre (50 trees/50 shrubs) 
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Table L-5. Central Quarry Reclamation Costs Detail 

Direct Reclamation Costs 
Item Description Unit Quantity Unit Price Total Cost 
1.0 Mobilization/Demobilization LS 1 $10,000.00 $10,000.00 
2.0 Project Safety Plan LS 1 $11,000.00 $11,000.00 
3.0 Erosion Control LS 1 $25,000.00 $25,000.00 
4.0 Survey LS 1 $13,000.00 $13,000.00 
5.0 Dewatering LS 0 $199,999.00 $0.00 

6.0 Structure Dismantling/Demolition LS 0.1 $460,000.00 $46,000.00 

7.0 Debris Removal LOAD 4 $1,600.00 $6,400.00 

8.0 Mined Areas Direct Reclamation Costs - Earthmoving2 

9.0 Un-mined Areas Direct Reclamation Costs – Earthmoving4 

9.1 Rough Grade ACRE 24.58 $2,999.90 $73,737.54 

9.2 Geosynthetic Slope Stabilization ACRE 0 $5,372.40 $0.00 

Un-mined Area Total Earthmoving Cost  $73,737.54  
Direct Reclamation Costs/Total Acre – Soil Conditioning & Revegetation 

10.0 Soil Conditioning ( 6-inch topsoil) ACRE 24.58 $9,772.50 $240,208.05 
10.1 Scarify & Blend Amendments ACRE 24.58 $1,000.00 $24,580.00 

10.2 Utilize Onsite Topsoil Sources CY 4,957 $4.50 $22,306.35 

10.3 Import Soil Growth Medium CY 14,871 $13.00 $193,321.70 

11.0 Revegetation ACRE 24.58 $5,859.47 $144,025.72 
11.1 Broadcast Seeding (48 lbs PLS/acre x2) #PLS 2359.68 $0.99 $2,346.60 

11.2 Fertilizing (750 lbs./acre) LBS 18,435 $3.00 $55,305.00 

11.3 Mulching - Hydromulch (1 ton/acre) ACRE 24.58 $2,000.00 $49,160.00 

11.4 Plant Trees & Shrubs3 ACRE 24.58 $1,514.00 $37,214.12 

12.0 Maintenance and Weed Control ACRE 24.58 $6,389.00 $157,041.62 
Indirect Reclamation Costs 

13.0 QA/QC Observation & Testing DAY 24 $1,000.00 $24,000.00 
14.0 Performance Bond % $1,134,828.75 1.50% $17,022.43 
15.0 Administration % $1,134,828.75 1.50% $17,022.43 

Central Quarry Total Reclamation 
Cost (Items 1–15) $784,457.80 

1 Per the M-1973-021 Permit Amendment AM07 (2021) 
2 No Mined Area Reclamation in Central Quarry 
3 Assume 100 plantings per acre (50 trees/50 shrubs) 
4 Areas within affected boundary not mined including area of West Quarry Haul Road (see TR-07 for details) 
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Table L-6. South/West Quarry (>El. 7,000) Reclamation Costs Detail 

Direct Reclamation Costs 
Item Description Unit Quantity Unit Price Total Cost 
1.0 Mobilization/Demobilization LS 1 $10,000.00 $10,000.00 
2.0 Project Safety Plan LS 1 $11,000.00 $11,000.00 
3.0 Erosion Control LS 1 $25,000.00 $25,000.00 
4.0 Survey LS 1 $13,000.00 $13,000.00 
5.0 Dewatering LS 0 $199,999.00 $0.00 
6.0 Structure Dismantling/Demolition LS 0 $460,000.00 $0.00 
7.0 Debris Removal LOAD 0 $1,600.00 $0.00 
8.0 Mined Areas Direct Reclamation Costs – Earthmoving 
8.1 Bench Fill (2:1) (South/West Quarry) ACRE 19.02 $15,774.81 $300,036.98 
8.2 Bench Fill (2:1) North Quarry ACRE 0.00 $7,098.67 $0.00 
8.3 Bench Fill (10:1) (South Quarry) ACRE 0.00 $4,732.44 $0.00 
8.4 Compaction ACRE 19.02 $1,322.66 $25,156.99 
8.5 Final Grading ACRE 19.02 $1,000.00 $19,020.00 

Mined Area Total Earthmoving Cost  $344,213.97 
9.0 Un-mined Areas Direct Reclamation Costs – Earthmoving3 
9.1 Rough Grade ACRE 7.00 $2,999.90 $20,999.30 
9.2 Geosynthetic Slope Stabilization ACRE 0 $5,372.40 $0.00 

Un-mined Area Total Earthmoving Cost  $20,999.30 
Direct Reclamation Costs/Total Acre – Soil Conditioning & Revegetation 

10.0 Soil Conditioning ( 6-inch topsoil) ACRE 26.02 $9,772.50 $254,280.45 
10.1 Scarify & Blend Amendments ACRE 26.02 $1,000.00 $26,020.00 
10.2 Utilize Onsite Topsoil Sources CY 5,247 $4.50 $23,613.15 
10.3 Import Soil Growth Medium CY 15,742 $13.00 $204,647.30 
11.0 Revegetation ACRE 26.02 $5,859.47 $152,463.36 
11.1 Broadcast Seeding (48 lbs PLS/acre x2) #PLS 2497.92 $0.99 $2,484.08 
11.2 Fertilizing (750 lbs./acre) LBS 19,515 $3.00 $58,545.00 
11.3 Mulching – Hydromulch (1 ton/acre) ACRE 26.02 $2,000.00 $52,040.00 
11.4 Plant Trees & Shrubs2 ACRE 26.02 $1,514.00 $39,394.28 
12.0 Maintenance and Weed Control ACRE 26.02 $6,389.00 $166,241.78 

Indirect Reclamation Costs 
13.0 QA/QC Observation & Testing DAY 24 $1,000.00 $24,000.00 
14.0 Performance Bond % $1,134,828.75 1.50% $17,022.43 
15.0 Administration % $1,134,828.75 1.50% $17,022.43 

South & West Quarry Above 7,000 feet Total Reclamation 
Cost (Items 1–15) $1,055,243.72 

1 Per the M-1973-021 Permit Amendment AM07 (2021) 
2 Assume 100 plantings per acre (50 trees/50 shrubs) 
3 Areas within affected boundary not mined including area of West Quarry Haul Road (see TR-07 for details) 
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Table L-7. South Quarry (<El. 7,000) Reclamation Costs Detail 

Direct Reclamation Costs 
Item Description Unit Quantity Unit Price Total Cost 
1.0 Mobilization/Demobilization LS 1 $10,000.00 $10,000.00 
2.0 Project Safety Plan LS 1 $11,000.00 $11,000.00 
3.0 Erosion Control LS 1 $25,000.00 $25,000.00 
4.0 Survey LS 1 $13,000.00 $13,000.00 
5.0 Dewatering LS 1 $199,999.00 $199,999.00 
6.0 Structure Dismantling/Demolition LS 0.1 $460,000.00 $46,000.00 
7.0 Debris Removal LOAD 4 $1,600.00 $6,400.00 
8.0 Mined Areas Direct Reclamation Costs – Earthmoving 
8.1 Bench Fill (2:1) (South/West Quarry) ACRE 0.00 $15,774.81 $0.00 
8.2 Bench Fill (2:1) North Quarry ACRE 0.00 $3,226.67 $0.00 
8.3 Bench Fill (10:1) (South Quarry) ACRE 63.94 $4,732.44 $302,592.50 
8.4 Compaction ACRE 63.94 $1,322.66 $84,570.88 
8.5 Final Grading ACRE 63.94 $1,000.00 $63,940.00 

Mined Area Total Earthmoving Cost $451,103.38 
9.0 Un-mined Areas Direct Reclamation Costs – Earthmoving3 
9.1 Rough Grade ACRE 24.47 $2,999.90 $73,407.55 
9.2 Geosynthetic Slope Stabilization ACRE 0 $5,372.40 $0.00 

Un-mined Area Total Earthmoving Cost $73,407.55 
Direct Reclamation Costs/Total Acre – Soil Conditioning & Revegetation 

10.0 Soil Conditioning ( 6-inch topsoil) ACRE 88.41 $9,772.50 $863,986.73  
10.1 Scarify & Blend Amendments ACRE 88.41 $1,000.00 $88,410.00  
10.2 Utilize Onsite Topsoil Sources CY 17,829 $4.50 $80,232.08  
10.3 Import Soil Growth Medium CY 53,488 $13.00 $695,344.65  
11.0 Revegetation ACRE 88.41 $5,859.47 $518,035.56  

11.1 Broadcast Seeding (48 lbs. PLS/acre 
x2) #PLS 8487.36 $0.99 $8,440.32  

11.2 Fertilizing (750 lbs./acre) LBS 66,308 $3.00 $198,922.50  
11.3 Mulching - Hydromulch (1 ton/acre) ACRE 88.41 $2,000.00 $176,820.00  
11.4 Plant Trees & Shrubs2 ACRE 88.41 $1,514.00 $133,852.74  
12.0 Maintenance and Weed Control ACRE 88.41 $6,389.00 $564,851.49  

Indirect Reclamation Costs 
13.0 QA/QC Observation & Testing DAY 24 $1,000.00 $24,000.00 
14.0 Performance Bond % $1,134,828.75 1.50% $17,022.43 
15.0 Administration % $1,134,828.75 1.50% $17,022.43 

South Quarry Below 7,000 feet Total Reclamation 
Cost (Items 1–15) $2,840,828.57 

1 Per the M-1973-021 Permit Amendment AM07 (2021) 
2 Assume 100 plantings per acre (50 trees/50 shrubs) 
3 Areas within affected boundary not mined including area of West Quarry Haul Road (see TR-07 for details) 
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Exhibit M – Other Permits and Licenses 
Exhibit M provides a summary of relevant permits and licenses that Aggregate Industries, Inc. 
holds to conduct the mining and reclamation operations described in this amendment 
application. The following summarizes other relevant permits and licenses for the Morrison 
Quarry: 

1. U.S. Department of Treasury Explosives License/Permit No. 5-00-030-22-4M-04140 

2. Jefferson County Zoning Permits: 

o B.O.A. Approval, Case No. A70-38 – resolution granting a rock quarry, May 20, 1970 

o B.C.C. Approval, Case No. B75-12, Resolution No. CC75-123 – resolution granting 
rezoning from A-2 to Mineral Conservation, July 21, 1975 

o B.O.A. Approval, Case No. M80-2A-2 (a) – resolution granting current amended special 
exception to mine for life of mine, August 21, 1991 

3. CDPHE Final Air Permits No.: 

o 92JEl610.I through II, 96JE469P, 94DG212P, 94JE451, 94JE843P, 20PO0305 
(Equipment) 

o 92JE1620F (Site-Fugitive) 

4. CDPHE Final Water Permits: 

o Colorado’s Discharge Permit System –Stormwater: No. COG-500545 

o National Pollutant Discharge Elimination System Permit No. CO-0500320 

5. Colorado Department of Transportation (CDOT) Highway Access Permit No. 693026  

6. MSHA I.D. No. 0500864 

7. Town of Morrison Zoning Permits: 

o Ordinance No. 247 and 248, annexation of approximately 585 acres of CAMAS property 
into Morrison 

o Planned Unit Development, January 12, 1999 

8. West Metro Fire Protection District Hazardous Materials Permit, May 8, 2017 
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Exhibit N – Source of Legal Right to Enter 
Exhibit N presents the legal right to enter the mine. Excluding the 1.97-acre parcel, which has a 
water storage tank and a 27.5-acre water storage reservoir (Reservoir Site II)—both owned by 
the Town of Morrison—and the main access road, Aggregate Industries, Inc. (the permittee) is 
the owner of the permitted area where active mining and reclamation are being conducted.  

A notarized letter from the president of the gravel company stating that the operators may enter 
and use the site, presented in the 1981 permit amendment, AM01, is presented in Exhibit N.1. 
Aggregate Industries, Inc. obtained copies of the original warranty deed, and it is included with 
this permit amendment; however, these documents are of poor quality and in some instances 
are illegible. Exhibit N.2 includes these documents.  

Exhibit N.3 includes the ingress and egress easement for the Town of Morrison.  

Exhibit N.4 includes figures from the access road easement for which the legal description is 
included in Exhibit A – Legal Description. 
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Exhibit O –Owner(s) of Record of Affected Land 
(Surface Area) and Owners of Substance to be 
Mined 
Aggregate Industries, Inc. is the surface and subsurface owner of the areas subject to mining 
activities. Exhibit C.1 shows the affected area, noted by the permit boundary, and Owners of 
Record for both the affected areas and surrounding land. Table O-1 provides a list of owners of 
affected areas. 

Table O-1. Landowner Information 
Parcel ID Owner Owner Address 

50-101-00-004 
50-112-00-003 

Town of Morrison 321 Colorado Highway 8 
Morrison, CO 80465 

50-152-00-001 
50-104-00-001 
50-101-00-003 
50-101-00-005 
50-112-00-009 

Aggregate Industries - WCR 
INC 

6211 Ann Arbor Road  
Dundee, MI 48131 

50-112-00-008 Red Dirt Ranch LLC P.O. Box 385 
Morrison, CO 80465 

50-112-00-007 Lo Dais Ka Ranch LLC P.O. Box 385 
Morrison, CO 80465 
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Exhibit P – Municipalities Within Two Miles 
One municipality is located within 2 miles of the affected areas: 

Town of Morrison  
321 Highway 8 
Morrison, CO 80465 
(303) 679-8749 
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Exhibit Q – Proof of Mailings of Notices to the 
Board of County Commissioners and 
Conservation District 
Notice of the permit applications was sent to the Jefferson County Board of Commissioners and 
the Jefferson County Conservation District prior to submittal of this application. Exhibit Q.1 
includes receipts from the certified mailings. 

  



NOTICE OF FILING APPLICATION  

FOR COLORADO MINED LAND RECLAMATION PERMIT  

FOR REGULAR (112) CONSTRUCTION MATERIALS EXTRACTION OPERATION  

 

NOTICE TO THE BOARD OF SUPERVISORS OF THE LOCAL CONSERVATION DISTRICT  

JEFFERSON CONSERVATION DISTRICT 
Denver Federal Center  

Building 56, Room 2604 
P.O. Box 25426 

Denver, CO 80225-0426  
 
 

Aggregate Industries has applied for a Regular (112) Reclamation Permit Amendment from the Colorado 
Mined Land Reclamation Board (the "Board") to conduct the extraction of construction materials 
operations in Jefferson County. The attached information is being provided to notify you of the location 
and nature of the proposed operation. The entire application is on file with the Division of Reclamation, 
Mining, and Safety (the "Division") and the local county clerk and recorder.  
 
The applicant/operator proposes to reclaim the affected land as wildlife habitat and open space. Pursuant 
to Section 34-32.5-116(4)(m), C.R.S., the Board may confer with the local Conservation Districts before 
approving of the post-mining land use. Accordingly, the Board would appreciate your comments on the 
proposed operation. Please note that, in order to preserve your right to a hearing before the Board on this 
application, you must submit written comments on the application within twenty (20) days of the date of 
last publication of notice pursuant to Section 34-32.5-112(10), C.R.S.  
 
If you would like to discuss the proposed post-mining land use, or any other issue regarding this 
application, please contact the Division of Reclamation, Mining, and Safety, 1313 Sherman Street, Room 
215, Denver, Colorado 80203, (303) 866-3567. 



NOTICE OF FILING APPLICATION  

FOR COLORADO MINED LAND RECLAMATION PERMIT  

FOR REGULAR (112) CONSTRUCTION MATERIALS EXTRACTION OPERATION  

 

NOTICE TO THE BOARD OF COUNTY COMMISSIONERS JEFFERSON COUNTY  

JEFFERSON COUNTY BOARD OF COMMISSIONERS 
100 Jefferson County Parkway, Suite 5550 

Golden, CO 80419 
 
 

Aggregate Industries has applied for a Regular (112) Reclamation Permit Amendment from the Colorado 
Mined Land Reclamation Board (the "Board") to conduct the extraction of construction materials 
operations in Jefferson County. The attached information is being provided to notify you of the location 
and nature of the proposed operation. The entire application is on file with the Division of Reclamation, 
Mining, and Safety (the "Division") and the local county clerk and recorder.  

 
The applicant/operator proposes to reclaim the affected land as wildlife habitat and open space. Pursuant 
to Section 34-32.5-116(4)(m), C.R.S., the Board may confer with the local Conservation Districts before 
approving of the post-mining land use. Accordingly, the Board would appreciate your comments on the 
proposed operation. Please note that, in order to preserve your right to a hearing before the Board on this 
application, you must submit written comments on the application within twenty (20) days of the date of 
last publication of notice pursuant to Section 34-32.5-112(10), C.R.S.  

 
If you would like to discuss the proposed post-mining land use, or any other issue regarding this 
application, please contact the Division of Reclamation, Mining, and Safety, 1313 Sherman Street, Room 
215, Denver, Colorado 80203, (303) 866-3567. 
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Exhibit R – Proof of Filings with County Clerk 
and Recorder 
Exhibit R.1 includes documentation that the permit amendment application—the September 3, 
2021, revised permit amendment application and supporting documentation; and the October 8, 
2021, revised permit amendment application and supporting document—were sent to the 
Jefferson County Clerk and Recorder. 
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Exhibit S – Permanent Man-made Structures 
Table S-1 provides a list of human-made structures within 200 feet of the affected area or 
structures that were not included in previous amendments. Exhibit C.1 shows these structures. 

Table S-1. Permanent Structures Within 200 Feet of the Permit Boundary 
Structure 

ID # 
Owner Structure/Utility General Location 

1 Xcel Energy Power poles / Overhead 
electrical power 

Through the southwest corner 
of the permit boundary 

2 Town of Morrison Water Tank Northwest corner of permit 
boundary 

3 Aggregate Industries Scale house Access road 
4 Colorado Dept. of 

Transportation 
Underground electrical and 
fiber optic 

Colorado Highway 8 

5 Century Link Underground fiber optic and 
telephone 

Colorado Highway 8 

6 Comcast Underground fiber optic Colorado Highway 8 
7 Xcel Energy Underground electrical and gas Colorado Highway 8 
8 Aggregate Industries 4-strand barbed wire fence Perimeter of permit boundary 

 
Structure agreements were prepared and sent to the following structure owners: 

1. Xcel Energy (two agreements: one for underground utilities and one for aboveground 
utilities) 

2. Town of Morrison 

3. CDOT  

4. Century Link  

5. Comcast 

Aggregate Industries, Inc. is the owner of the scale house and the 4-strand barbed wire fence 
(Structure ID #3 and #8). No structural agreements are required.  

Exhibit S.1 includes a copy of the structural agreement documents and proof of mailing for each of 
the six agreements. At the time this application was completed, no responses had been 
received from structure owners.  

The power poles/overhead electric power (Structural ID #1) is located in the southwestern 
corner of the permit boundary, within 200 feet of South Quarry operations. To date, mining 
operations have occurred in the South Quarry eastern face, the area closest to the power poles, 
with no impact or damage to the structure. No damage is anticipated by future South Quarry 
mining operations as they will generally occur at greatest distances from the structure. The 
water tank (Structure ID #2) is located in the northwestern corner of the permit boundary and 
utilities (Structure ID #4 through #7) are within the Colorado Highway 8 utility corridor. These 
structures are located more than 200 feet away from current and planned mining operations; 
therefore, geotechnical assessments were not conducted.   
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Additional Information 
Table Add-1 summarizes outstanding stipulations from previous permit amendments. 

Table Add-1. Outstanding Stipulations Summary 
Submittal 

No. 
Description Date 

Submitted 
Status 

2 Pit walls will be established with 80-
foot highwalls and 80-foot benches to 
a maximum height of 795 feet. Pit 
walls established with 80-foot 
highwalls and 40-foot benches may be 
allowed with a maximum height of 
1,275 feet if determined to be safe 
based on geotechnical investigations. 

2/21/1994 Complete: This stipulation is 
incorporated into current mining 
practices. 

3 Compact backfill will be used on 
benches where thickness exceeds 10 
feet. Reclamation responsibility will be 
released after 5 years of good 
performance and stability. 

2/21/1994 Complete: This stipulation is 
incorporated into current mining 
practices. 

4 Approval will be gained from the 
operator prior to mining closer than 
100 feet from the telephone pole 
easement. 

2/21/1994 Ongoing: The operator will notify 
the utility as requested. 
Aggregate Industries has made 
several attempts to contact the 
owner of the telephone pole, 
beginning in 2019. 

5 No mining will occur within 200 feet of 
the telephone line without an 
agreement between the owner and 
utility company regarding telephone 
line stability. 

2/13/1995 Ongoing: The operator as 
attempted to contact and 
coordinate mining operations 
with utility owner with little 
success. Operator will continue 
to notify utility owner as South 
Quarry mining work continues.  

6 The operator must submit final 
engineered reservoir designs prior to 
reservoir construction. 

2/13/1995 Complete: Reservoir Site II is 
fully constructed. Designs were 
not developed for this below-
grade reservoir. 

7 If concrete or asphalt plants are 
brought to the site, they will require a 
bond modification and environmental 
assessments. 

2/13/1995 Complete: No current plans exist 
to construct a concrete or 
asphalt plant on site. 

9 Permits must be obtained to cover 
evaporative loss of groundwater if 
exposed during excavation, or bonds 
must be provided to cover backfilling 
below the water table. 

2/13/1995 Ongoing: Groundwater levels 
are monitored prior to 
excavation. 

10 Drainage diversion structure design 
and construction must be approved 
prior to making permanent changes. 

2/13/1995 Ongoing: The operator will work 
with regulatory agencies on the 
design and construction of 
drainage diversion structures. A 
new stormwater outfall is 
planned near the mine entrance 
to address deficiencies. 
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  Appendix 1 
Rule 6.5 Geotechnical 
Stability Exhibit 
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  Appendix 2 
Final West Quarry Haul Road 
Design  
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  Appendix 3 
Draft Final Unnamed 
Drainage #1 Diversion Design 
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  Appendix 4 
North Quarry Fill Design  
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