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Table AI.1 Monthly Net Evaporation 2020

Cell 2 - 2022  Cell 4 - 2022
Areas 17-23 2.24 acres

Areas 13-16 3.61 acres

(1) (2) (3) (4) (5) (6) (7) (1) (2) (3) (4) (5) (6) (7)

Month

Monthly 
Fraction of 

Evaporation 

Gross Free 
Surface 

Evaporation            
 Mean 
Rainfall       

Effective 
Precipitation

Monthly 
Potential 

Evaporation
Free Water 

Surface Area    
Net 

Evaporation Month

Monthly 
Fraction of 

Evaporation 

Gross Free 
Surface 

Evaporation            
 Mean 
Rainfall       

Effective 
Precipitation

Monthly 
Potential 

Evaporation
Free Water 

Surface Area    
Net 

Evaporation 
[in.] [in.] [in.] [in.] [acre] [acre-ft.] [in.] [in.] [in.] [in.] [acre] [acre-ft.]

January 0.03 41.00 0.43 0.30 0.00 3.61 0.00 January 0.03 41.00 0.43 0.30 0.00 2.24 0.00
February 0.04 41.00 0.44 0.31 1.13 3.61 0.34 February 0.04 41.00 0.44 0.31 1.13 2.24 0.21
March 0.06 41.00 0.89 0.62 1.63 3.61 0.49 March 0.06 41.00 0.89 0.62 1.63 2.24 0.30
April 0.09 41.00 1.89 1.32 2.37 3.61 0.71 April 0.09 41.00 1.89 1.32 2.37 2.24 0.44
May 0.12 41.00 2.27 1.59 3.33 3.61 1.00 May 0.12 41.00 2.27 1.59 3.33 2.24 0.62
June 0.15 41.00 1.35 0.95 5.00 3.61 1.50 June 0.15 41.00 1.35 0.95 5.00 2.24 0.93
July 0.15 41.00 1.12 0.78 5.37 3.61 1.61 July 0.15 41.00 1.12 0.78 5.37 2.24 1.00
August 0.14 41.00 1.03 0.72 4.81 3.61 1.45 August 0.14 41.00 1.03 0.72 4.81 2.24 0.90
September 0.10 41.00 1.36 0.95 3.15 3.61 0.95 September 0.10 41.00 1.36 0.95 3.15 2.24 0.59
October 0.07 41.00 1.06 0.74 2.13 3.61 0.64 October 0.07 41.00 1.06 0.74 2.13 2.24 0.40
November 0.04 41.00 0.59 0.41 1.23 3.61 0.37 November 0.04 41.00 0.59 0.41 1.23 2.24 0.23
December 0.03 41.00 0.40 0.28 0.00 3.61 0.00 December 0.03 41.00 0.40 0.28 0.00 2.24 0.00

totals 1.00 12.83 8.98 30.14 9.07 12.83 8.98 30.14 5.63

 Cell 2A  2022

Areas 1-12 3.61 acres

(1) (2) (3) (4) (5) (6) (7)

Month

Monthly 
Fraction of 

Evaporation 

Gross Free 
Surface 

Evaporation            
 Mean 
Rainfall       

Effective 
Precipitation

Monthly 
Potential 

Evaporation
Free Water 

Surface Area    
Net 

Evaporation 
[in.] [in.] [in.] [in.] [acre] [acre-ft.]

January 0.03 41.00 0.43 0.30 0.00 3.61 0.00
February 0.04 41.00 0.44 0.31 1.13 3.61 0.34
March 0.06 41.00 0.89 0.62 1.63 3.61 0.49
April 0.09 41.00 1.89 1.32 2.37 3.61 0.71
May 0.12 41.00 2.27 1.59 3.33 3.61 1.00 Notes:
June 0.15 41.00 1.35 0.95 5.00 3.61 1.50 (1)  = Monthly fraction of evaporation for elevations below 6500 ft from Guidelines 
July 0.15 41.00 1.12 0.78 5.37 3.61 1.61            for Substitute Water Supply Plans.
August 0.14 41.00 1.03 0.72 4.81 3.61 1.45 (2)  = Gross free water surface evaporation from NOAA Technical Report NWS 33
September 0.10 41.00 1.36 0.95 3.15 3.61 0.95 (3) = Mean Rainfall - See Table AI.5
October 0.07 41.00 1.06 0.74 2.13 3.61 0.64 (4) = Effective Rainfall = 70% Mean Rainfall
November 0.04 41.00 0.59 0.41 1.23 3.61 0.37 (5)  = Column (1) * Column (2) - Column (4) 
December 0.03 41.00 0.40 0.28 0.00 3.61 0.00 (6)  = Total predicted free water surface area   

totals 1.00 12.83 8.98 30.14 9.07 (7)  = (Column (5)/12)* Column (6)
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Table AI.2. Monthly Water Extracted - Mined Product and Dust Control 

(1) (2) (3) (4) (5)

Month

Monthly 
Fraction 

of  Annual 
Extraction  

Monthly 
Gravel  

Extraction

Monthly 
Volume of 

Water 
Extracted

Volume of 
Water Used 

for Dust 
Control     Total                       

[1] [acre-ft] [acre-ft] [acre-ft] [acre-ft]
January 0.44 5,233 0.15 0.13 0.28
February 0.56 6,527 0.19 0.13 0.32
March 0.00 0 0.00 0.31 0.31
April 0.00 0 0.00 0.31 0.31
May 0.00 0 0.00 0.31 0.31
June 0.00 0 0.00 0.50 0.50
July 0.00 0 0.00 0.50 0.50
August 0.00 0 0.00 0.50 0.50
September 0.00 0 0.00 0.31 0.31
October 0.00 0 0.00 0.31 0.31
November 0.00 0 0.00 0.31 0.31
December 0.00 0 0.00 0.13 0.13

totals 0.000 11,760 0.35 3.75 4.10

Notes:
(1)  = Monthly fraction of extraction
(2)  = Column (1) x206,000 tons
(3) =Column (2) x (2000 lbs/ton) x (0.04) x (1/62.4 ft3/lbs) x (1/43,560 acre-ft/ft3)
(4)  = Monthly distribution of groundwater to be used for dust control
(5)  = Totals





Table AI.3. Total Net Water Loss / Replacement Requirement page 1 of 2

2022
(1) (2) (3) (4) (5) (6) (7)

Month

Monthly 
Evaporative Loss         

Cell 2                        

Monthly 
Evaporative Loss      

Cell 4                           

Monthly 
Evaporative Loss      

Cell 2A                    

Monthly Volume 
of Mined & Dust 

Water       
Total Unlagged 

Depletions
Total Lagged 

Depletions

Total Lagged 
Depletions+ 25% 

Contingency + 15% 
Transit Loss

[acre-ft] [acre-ft] [acre-ft] [acre-ft] [acre-ft] [acre-ft] [acre-ft]
January 0.00 0.00 0.00 0.28 0.28 2.84 3.98
February 0.34 0.21 0.34 0.32 1.21 2.61 3.66
March 0.49 0.30 0.49 0.31 1.60 2.39 3.35
April 0.71 0.44 0.71 0.31 2.18 2.23 3.13
May 1.00 0.62 1.00 0.31 2.94 2.15 3.02
June 1.50 0.93 1.50 0.50 4.44 2.15 3.02
July 1.61 1.00 1.61 0.50 4.73 2.26 3.16
August 1.45 0.90 1.45 0.50 4.30 2.46 3.44
September 0.95 0.59 0.95 0.31 2.79 2.68 3.76
October 0.64 0.40 0.64 0.31 1.99 2.84 3.97
November 0.37 0.23 0.37 0.31 1.28 2.86 4.01
December 0.00 0.00 0.00 0.13 0.13 2.78 3.90

totals 9.07 5.63 9.07 4.10 27.86 30.27 42.38

Notes:
(1) = Column (7) from Cell 2 AI.1
(2) = Column (7) from Cell 4 AI.1
(3) = Column (7) from Cell 2A AI.1
(4) = Column (5)  from AI.2
(5) = Sum of Columns (1-4)
(6) = Column (5) Lagged in Real Time with IDS AWAS (See AI.4)

    (2021 lagged depletions based on accounting)
(7) =Column (6) + 25% Contingency for Uncertainty + 15% Transit Loss 

   for Deliveries to Boulder Creek Via Coal Creek = (Column (6) + (Column (6) * 0.40)
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September 20, 2022 
 

 
 
Ioana Comaniciu, P.E. 
Water Resources Engineer 
1313 Sherman St., Suite 818 
Denver, CO 80203 
 
 
RE:  Temporary Substitute Water Supply Plan for Goose Haven Reservoir Complex Expansion –  

Mining Permit M-2010-07 
 
 
Dear Ms. Comaniciu, 
 
The City of Lafayette, as the owner of the Goose Haven Reservoir Complex Expansion, does hereby commit to 
continue to provide replacement water for the Temporary Substitute Water Supply Plan operated by Rock Products 
of Colorado, LLC for the Mining Permit M-2010-07. 
 
 
Sincerely, 
 
 
Melanie Asquith, P.E. 
Principal Utility Engineer and Water Resources Manager 
 
 
 
cc: Peter Wayland – Weiland, Inc. 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
April 30, 2010 
 
Permittee Address 
 
RE:  Mining Operations with Exposed Ground water 
 
To Whom It May Concern: 
 
The Division of Reclamation Mining and Safety is responsible for ensuring that Sand and Gravel mining 
operators comply with the requirements of the Colorado Land Reclamation Act for the Extraction of 
Construction Materials (Act) and the Mineral Rules and Regulations of the Colorado Mined Land Reclamation 
Board for the Extraction of Construction Materials (Rules).  Among these requirements are provisions for the 
protection of water resources.  The Act requires that reclamation plans must ensure minimization of 
disturbances to the prevailing hydrologic balance, including disturbances to the quantity of water in the area 
affected by mining and in the surrounding areas.  § 34-32.5-116(4)(h).  Rule 3.1.6(1)(a) requires compliance 
with Colorado water laws and regulations governing injury to existing water rights both during and after 
mining.   Permits must specify how the permittee will comply with applicable Colorado water laws and 
regulations governing injury to existing water right rights. Rule 6.3.3(j); Rule 6.4.5(2)(c).   After an extensive 
review, the Division determined that several operators may not have appropriate permit conditions to 
address certain reclamation liabilities arising from impacts to water resources. 
 
In September 2009 the Division of Water Resources (DWR) updated its Guidelines for Sand and Gravel Pits.  
These guidelines provide guidance on achieving compliance with state law regarding replacement of 
depletions from sand and gravel mining, thus the guidelines provide a benchmark for the protection of 
hydrologic balance required under the Act and Rules.    As noted in the Guidelines, sand and gravel 
operations which expose groundwater without complying with state law create a reclamation liability by 
impacting available groundwater. 
 
State law requires that any person exposing ground water must obtain a well permit from the SEO pursuant 
to § 37-90-137(11).  Because exposed groundwater results in out-of-priority water depletions, operations 
which expose ground water must also eventually obtain a water-court approved augmentation plan.  
Currently, several operators do not have either an augmentation plan or bonding to provide an alternative 
method to mitigate injurious stream depletions that result from mining-related exposure of ground 
water.  The Division has a statutory duty to ensure that lands affected by mining are reclaimed in a manner 
that complies with state law and to ensure that operators have sufficient bonding to achieve reclamation.  In 
order to assist operators in achieving compliance with these requirements, the Division proposes that, by 
April 30, 2011, operators should contact the Division and agree upon a plan for achieving compliance.   
  



 
The Division has identified four approaches for operators:  
 

1. File a financial warranty that will ensure backfilling of the pit to cover the exposed ground water to a 
depth of two feet above the static ground water level or, 

 
2. Obtain a court approved augmentation plan prior to exposing ground water or,  
       
3. File a financial warranty to cover the cost of installing a clay liner or slurry wall that meets the 

Division of Water Resources requirements for preventing ground water exposure or,  
 

4. Obtain approval from the Division of Water Resources that acknowledges compliance with the SEO’s 
requirements pursuant to § 37-90-137(11).   

 
The Division will work with operators on an individual basis as they move to implement one of these plans.  It 
is likely that options 1 and 3 will require the submittal of a technical revision or an amendment to the existing 
permit depending on the nature of the current mining and reclamation plan and the proposed changes.  
Increased financial warranties, as a result of these modifications, may be posted in a phased manner not to 
exceed three years.  Amendments or revisions currently under review will be required to be approved by 
April 30, 2011 and may use the phased financial warranty approach described above.  New applications going 
forward or presently under review by the Division will be required to meet the requirements of one of the 
options 1-4 at the time of application approval.  Failure of affected operators to initiate contact with the 
Division and gain compliance as described above could result in an enforcement action being issued by the 
Division.  
 
 If you have any questions, please contact Tony Waldron at 303-866-3567, extension 8150. 
 
 
 
 
cc: Permit Id Site Name  


	a) In the adequacy response to Item #4, the applicant states that post-mining stormwater flows from the site will not exceed pre-mining flows. (The Division understands this statement to be relevant to the swale at the northwest corner of the site.) T...
	OUTLET PIPE TO LB.pdf
	Sheets and Views
	17x11 WSI Standard


	Goose Haven #2 Expansion 2021-22_final.pdf
	Goose Haven #2 Expansion 2021-22_final
	Goose Haven #2 Expansion 2021-22
	Tables
	Goose Haven Substitute Water_Lafayette letter
	DRMS Letter April 30, 2010

	Tables_2021




