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1. Source Water and Drinking Water Treatment  

1a. Comments on DEIS 

DEIS Section: 1.8.1 Relationship to Other Water Supply Projects, page 1-47 
Statement:  “NISP also could be physically linked to other existing facilities such as Horsetooth 
Reservoir or the Pleasant Valley pipeline, which could be used to convey NISP water.” [Italics 
added]. 

Comment:  Since the City receives water through the Pleasant Valley Pipeline (PVP), any direct 
delivery of Glade water into the PVP is likely to impair the water quality of sources treated by 
the City.  As discussed below in the comments on DEIS Sections 4.5.1 and 4.5.5, all available 
evidence indicates that Glade water would have much higher levels of Total Organic Carbon 
(TOC) and other contaminants that would impair the raw water supply used by  the City for 
drinking water.    

No details regarding the possible connection to the PVP is provided anywhere in the DEIS and 
associated Technical Reports. The full impact of this connection to the City cannot be assessed 
without modeling specific delivery schedules and their associated water quality parameters. 
However, it must be stated that certain operational scenarios like those stated on page 1-47 of the 
DEIS could have significant cumulative impacts on water treatment processes, operating costs 
and finished water quality. 

In order to comply with Sections 230.22 and 230.50 of the Section 404(b)(1) Guidelines, the 
Corps must evaluate in an SDEIS and Revised Section 404(b)(1) Analysis, and must address the 
impacts of the proposed project on municipal water supplies like those of the City, including the 
effect of introducing Glade water to the PVP in accordance with the Section 404(b)(1) 
Guidelines.  See Section II.1a of these Comments for further discussion in this regard.   

DEIS Section: 2.3.3.1 Reclamation Contract Subalternative, page 2-27 
Statement:  “The proposed exchange involves the annual delivery of 29,500 AF from Carter 
Lake to the NISP southern Participants, with equivalent replacement water to be released (1) 
from Glade Reservoir directly to the Poudre River to meet C-BT irrigation needs, (2) directly 
from Glade Reservoir into the Munroe Canal, or (3) delivered by pipeline to Horsetooth 
Reservoir.”

Comment:  Implementing the above-described exchanges will cause an annual average 
reduction 29,500 acre-feet of west-slope water flowing into Horsetooth Reservoir.  These 
reduced inflows would negatively impact the quality of water stored in Horsetooth Reservoir.   

These adverse water quality impacts must be evaluated and fully addressed in an SDEIS and 
Revised 404(b)(1) Analysis under Section 230.50 of the Section 404(b)(1) Guidelines.  See
Section II.1a of these Comments for further discussion in this regard.   
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DEIS Section: 2.3.3.2 Reclamation No Contract Subalternative, page 2-27 
Statement:  “For deliveries from Glade Reservoir, the Reclamation No Contract Subalternative 
would include the construction of a pipeline to the south (the proposed Carter pipeline) to 
connect Glade Reservoir to the existing Southern Water Supply Project (SWSP).”

Comment:  The Glade-to-Carter pipeline option would avoid or minimize potential adverse 
water quality impacts to the City’s drinking water sources that are discussed in these Comments.  
This is the best option for delivery of NISP water to participants, if NISP is built, and necessary 
to avoid or minimize impacts to City municipal drinking water supplies. The proposed pipeline 
must also include a direct connection to the Soldier Canyon Filter Plant to avoid potential 
blending of Glade water and Horsetooth water in the Pleasant Valley Pipeline (PVP). 

DEIS Section: 3.5.2.1  Cache la Poudre River, page 3-28 
Statement:  “The water quality of the Cache la Poudre River ranges from nearly pure mountain 
runoff upstream …” 

Comment:  Diversions from the Poudre River to Glade Reservoir will occur during periods of 
high flow - the May through June snowmelt runoff period.  Because the District proposes to mix 
project water under some circumstances with the municipal drinking water supplies of the City 
in Horsetooth Reservoir, the quality of water within the Upper Cache la Poudre River during this 
time must be more thoroughly and carefully considered.  The NISP DEIS Water Quality 
Technical Report (ERO and HDR, March 2008) presents a time series plot of Total Organic 
Carbon (TOC) concentrations in the Poudre River near the Canyon Mouth (Figure 8, page 80), 
but there is no discussion of the significance of these data in Section 3.5.2.1 of the DEIS.   

Such a discussion is necessary in an SDEIS to comply with the Corps’ obligations under both 
Section 404 and NEPA to fully evaluate the effects of the proposed permitting action on water 
chemistry and municipal water supplies.  It must be emphasized that TOC concentrations reach 
their highest levels during the spring runoff period when Glade Reservoir would be filled.    

In the Poudre River watershed, leaching of soil and land cover organic matter during spring 
snowmelt results in the TOC levels rising with the snowmelt hydrograph.  During the six to eight 
week snowmelt runoff period, TOC concentrations in the Upper Poudre start at a baseline of 
about 2 mg/L, rise to a peak that in most years ranges between 8 and 12 mg/L, and then 
gradually fall back down to the baseline (Billica, Loftis, and Moore, 2008; Loftis and Moore, 
2007a).  As described in the comments (below) regarding DEIS Section: 4.28.2.1 Water-Based 
Actions, page 4-104, and the Executive Summary, page ES-14, the peak TOC concentration is 
generally related to the moisture content of the snowpack prior to runoff, with drought years 
resulting in lower peak TOC concentrations.  So, Poudre River TOC concentrations are expected 
to be highest during the wet years when diversions are made from the Poudre River to Glade 
Reservoir.   

High TOC concentrations in waters of the Upper Poudre River during the spring snowmelt 
runoff period have historically presented a significant treatment challenge and higher treatment 
costs at the Fort Collins Water Treatment Facility (FCWTF).  Hence, the storage of high TOC 
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water in Glade Reservoir and the subsequent transfer of this water into Horsetooth Reservoir is a 
significant concern for the City and a fundamental issue that the Corps must address under the 
Section 404(b)(1) Guidelines.     

TOC is detrimental to the City because it hinders the optimization and efficiency of water 
treatment unit operations, including coagulation and settling, and serves as the main building-
block for the formation of disinfection by-products (DBPs).  DBPs are potential carcinogens 
formed when TOC reacts with chlorine used for disinfection.  Trihalomethanes (such as 
chloroform) and haloacetic acids (such as trichloroacetic acid) are two groups of DPBs that can 
be formed during chlorination.  Treated water delivered from the FCWTF must not exceed 
Maximum Contaminant Levels (MCLs) for these two groups of DPBs as set forth in the US 
EPA Disinfectants/Disinfection By-Products Rule (USEPA 1998, 2001).  These regulations also 
require the removal of TOC to minimize DBP formation if raw water TOC concentrations are 
greater than 2.0 mg/L. TOC removal and DBP formation both depend on the nature, 
composition, structure, and reactivity of the various organic compounds that make up the TOC 
in the raw water. 

Because high TOC levels can result in corresponding high levels of potential cancer-causing 
contamination of the City’s drinking water, they must be fully addressed pursuant to the 
Guidelines.  See Section II.1a of these Comments for further discussion in this regard.   

DEIS Section: 3.5.2.1  Cache la Poudre River, page 3-28 
Statement: “The quality of the North Fork of the Poudre River is somewhat poorer than the 
mainstem, with temperatures that occasionally exceed the standard and elevated dissolved solids 
concentrations.” 

Comment:  In addition to the North Fork water quality characteristics identified in Section 
3.5.2.1, the North Fork has TOC concentrations that are consistently higher than those on the 
main stem (Lewis, 2001-2007; Loftis and Moore, 2007b; Billica, Loftis, and Moore, 2008).  

Also, the taste and odor compound, geosmin, has been detected in the North Fork reservoirs 
(Seaman Reservoir and Halligan Reservoir) at very high concentrations.  Geosmin is one of the 
most difficult taste and odor compounds to remove during water treatment.  It is a naturally 
occurring organic compound produced by blue-green algae (Cyanobacteria).  When these 
organisms die and decompose, geosmin is released into the water.   Geosmin imparts a moldy-
earth, boiled raw beets odor to water and can be detected by the most sensitive noses at 
extremely low concentrations (about 5 nanograms per liter (ng/L) or 5 parts per trillion (ppt)).  
Geosmin does not pose a public health risk, but its detectible presence in treated drinking water 
can cause serious public concern about the safety and aesthetic quality of their drinking water. 
Utilities around the country receive a record number of complaints whenever a geosmin outbreak 
occurs in their water supply. Geosmin is of special concern to the City, because many of the 
industrial customers of its water, particularly the several major breweries in Fort Collins, are 
especially sensitive to any unusual taste or odor properties that customers may detect in their 
products.  
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Geosmin has been found in water samples from North Fork reservoirs at concentrations over 100 
ng/L (Billica, Loftis, and Moore, 2008).  Because of the close proximity and similarities of 
Glade, Halligan and Seaman Reservoirs, the Corps must analyze whether Glade may have 
similar geosmin issues and how introduction of geosmin-contaminated  water into Horsetooth 
Reservoir would adversely affect municipal water supplies.  It would be of significant concern to 
the City if blue green algal production in Glade Reservoir resulted in waters with high geosmin 
concentrations that were then delivered to Horsetooth Reservoir (and ultimately to the City’s 
water treatment facility as part of the City’s water supply).  This concern relates not only to 
potential taste and odor issues for the Fort Collins community and major industries but to the 
significantly higher treatment costs required to remove geosmin back to “non-detect” levels. 

Glade or North Fork water containing geosmin must not be delivered to Horsetooth Reservoir.  
The Corps must evaluate and address the proposed conveyance of Glade Reservoir or North Fork 
water to Horestooth Reservoir and fully address the expected impacts in accordance with the 
Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for further discussion in this 
regard.   

DEIS Section: 3.5.2.3 Horsetooth Reservoir, page 3-29 
Comment:  Section 3.5.2.3 summarizes some of the important water quality issues related to 
Horsetooth Reservoir.  However, TOC was not discussed.  Because it is a critical parameter of 
water quality and chemistry for municipal water supply, it must be assessed in detail by the 
Corps.   

Table 8 (page 33) of the NISP DEIS Water Quality Technical Report (ERO and HDR, March 
2008) identifies a 10-year average TOC of 2.9 mg/L in Horsetooth Reservoir.  However, this 
average value does not fully characterize TOC concentrations in Horsetooth Reservoir.  
Horsetooth Reservoir has experienced a statistically significant upward trend in TOC 
concentrations over the period of record.  This trend has been documented in the Haby and 
Loftis (2007) report prepared for the Big Thompson Watershed Forum.  A plot of TOC data 
collected at the FCWTF raw Horsetooth sample station and analyzed by the Fort Collins Water 
Quality Lab is shown on the figure below.  

TOC in Raw  Horsetooth at FCWTF  1997 - 2007
(analysis by Fort Collins Water Quality Lab)
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The City is paying close attention to this trend and has initiated a study with researchers at 
UCLA to better understand the nature and source of TOC in Horsetooth Reservoir.  This trend is 
problematic because, if it continues, the cumulative effect of NISP and the elevated 
concentrations of TOC in Horsetooth Reservoir will adversely affect Fort Collins’ water 
treatment and the attainment of existing regulated drinking water treatment standards and goals.  
Any increase in Horsetooth Reservoir TOC concentrations that result from the proposed action 
will exacerbate this situation.    

These high TOC levels would produce potential cancer-causing contamination of Fort Collins 
drinking water.  The Corps must evaluate and address the TOC issue and fully address the 
expected impacts in accordance with the Section 404(b)(1) Guidelines.  See Section II.1a of 
these Comments for further discussion in this regard.   

DEIS Section: 4.5.1 Methods, page 4-33 
Statement:  “Changes in the water quality of Horsetooth Reservoir due to deliveries from the 
Glade-to-Horsetooth or Cactus-to-Horsetooth pipelines were estimated by completing mass 
balance calculations for Horsetooth Reservoir.” 

Comment:  The mass balance calculations for the DEIS assume that the inflow is 
instantaneously and completely mixed with all of the water present within the reservoir.  
However, the physical and operational characteristics of Horsetooth Reservoir will result in more 
complex flow and mixing patterns.   Horsetooth Reservoir is a very long, relatively narrow, 
thermally-stratified reservoir that is characterized by three main pools.   The Glade-to-
Horsetooth pipeline would deliver water to the north end of Horsetooth Reservoir (Section 
3.2.6).  The City’s outlet at Soldier Canyon Dam is also near the north end of Horsetooth 
Reservoir and provides water to the Fort Collins Water Treatment Facility (FCWTF).  
Significant short-circuiting could occur with some portion of the flow preferentially going 
directly from the Glade-to-Horsetooth pipeline to the Soldier Canyon outlet, thereby minimizing 
the potential for mixing and dilution by the entire volume of Horsetooth Reservoir.  In such 
circumstances, a mass balance model incorrectly underestimates the potential impacts to the 
water quality at the Soldier Canyon outlet. 

The DEIS analysis also does not consider the combined impact on water quality that may occur 
if smaller quantities of C-BT water are delivered to Horsetooth Reservoir from the Hansen 
Feeder Canal.  Water entering Horsetooth Reservoir from the Hansen Feeder Canal is of higher 
quality than water from the Glade-to-Horsetooth pipeline, so decreases in Hansen Feeder Canal 
flows must be accounted for in the analysis since their diluting effect will be reduced.  Specific 
operational plans will need to be developed, evaluated and modeled through a hydrodynamic 
model that represents the physical and chemical characteristics within the Reservoir to gain 
insight into mixing issues at the Soldier Canyon pool. 

The DEIS Water Quality Technical Report (ERO and HDR, March 2008) indicates that releases 
to Horsetooth Reservoir from Glade Reservoir will occur during the non-irrigation season 
(November through March).  This would likely lessen the influences that thermal stratification 
would have on mixing in Horsetooth Reservoir since thermal stratification is most significant in 
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the summer and early fall seasons.  However, depending on actual differences in water 
temperature between Horsetooth Reservoir water and water in the Glade-to-Horsetooth pipeline, 
density gradients may still exist that will impact the flow path and distribution of Glade water in 
Horsetooth Reservoir.   

Even without temperature and density differences, short-circuiting, incomplete mixing, and 
varying flows from both the Hansen Feeder Canal and the Glade-to-Horsetooth pipeline will 
likely occur. Their influence on water quality at the Soldier Canyon outlet must be evaluated 
with an appropriate physically-based, numerical model.    

Effective drinking water treatment design and operation requires the careful evaluation of worst 
case scenarios for raw water quality.  The mass balance methods used in the DEIS result in 
annual average values for various water quality parameters and not the extremes of the real 
world.  This level of detail is inadequate to accurately assess potential adverse impacts to water 
treatment, as required by Sections 230.22 and 230.50 of the Section 404(b)(1) Guidelines.  
Extrapolating from “average” conditions is not “worse case” and, therefore, not adequate to 
understand the effects of the proposed projects on drinking water quality. Therefore, the City 
cannot adequately assess, evaluate or discuss this portion of the DEIS because of this lack of 
detail.  The Corps must provide this analysis in an SDEIS to allow an adequate opportunity for 
notice and comment on the effects of the project on the City’s drinking water supplies. 
   
DEIS Section: 4.5.1 Methods, page 4-33 
Statement: “The water quality of the proposed Glade Reservoir was estimated by Lewis (2003) 
by completing a mass balance analysis …….”

Comment:  Lewis (2003) estimated the water quality characteristics of the proposed Glade 
Reservoir using a discharge-weighted average (mass balance) approach for the two sources of 
water (local watershed runoff and water delivered from the Poudre River) that will enter the 
Reservoir.  Lewis (2003) used only data from year 2000 to calculate the composite quality of the 
two sources of inflowing water (composite discharge–weighted average concentrations).  These 
values were then used to conduct qualitative projections of water quality in Glade Reservoir 
based on the expected fate of the key constituents entering the Reservoir.  

The use of one year of data is inadequate to make substantive quantitative projections of water 
quality.  In order to gain an adequate understanding of the anticipated range of water quality 
delivered into Glade Reservoir, this analysis, at the very minimum, must be conducted over a 
series of several years that include both reservoir filling and emptying cycles.  This is 
particularly important for the evaluation of TOC concentrations, because TOC concentrations 
tend to be highest in wet years when Glade Reservoir would be filled.   

Furthermore, in order to gain a more refined understanding of the quality of water delivered from
Glade Reservoir, a monthly mass balance model should be applied over the same series of years 
(INTERA & CH2MHill, 2006b).  Such a model should consider reservoir storage volumes, 
reservoir inflow and outflow volumes, and concentrations of key constituents (TOC) in the 
inflow, outflow, and within the stored volume, all on a monthly basis.  If reservoir operations are 
well defined, this would result in a better, more refined understanding of the potential quality of 
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water delivered from Glade.  However, as stated previously, mass balance calculations assume 
complete and instant mixing of influent water with water already in the Reservoir.  That 
assumption is not correct in the real world of reservoir dynamics. In order to accurately evaluate 
the effects of flow dynamics on the quality of water delivered from Glade (in particular, TOC 
concentrations), a physically based, numerical model must be used. 

This information is highly important to an assessment of the effect of the project on municipal 
drinking water supplies and must be included for public review and comment in an SDEIS and 
Revised 404(b)(1) Analysis for this project to meet the requirements of  Section 404(b)(1) and 
NEPA. 

DEIS Section: 4.5.5 Horsetooth Reservoir, page 4-35
Statement:  “Under Alternative 2, it is estimated that the average annual volume that would be 
pumped through the Glade-to-Horsetooth pipeline would be 2,600 acre feet, with a maximum 
annual volume of about 7,000 acre-feet. …  Given that the average inflow would be about 2 
percent of the average total storage volume during delivery, or about 6 percent during maximum 
delivery, and that the expected Glade Reservoir nutrient, dissolved solids, total organic carbon 
and chlorophyll concentrations are lower or only slightly higher than Horsetooth 
concentrations, it is expected that the water quality of Horsetooth Reservoir would not be 
negatively affected by inflows from Glade Reservoir.”

Comment:  Horsetooth Reservoir is one of two source waters for the City’s Fort Collins Water 
Treatment Facility (FCWTF).  It is essential to the City that the existing high quality of its 
source waters be maintained in order to avoid increased treatment costs, assure overall system 
reliability, and to provide the highest quality water to its customers.  Because of the higher Total 
Organic Carbon (TOC) associated with Poudre River Basin water and the proposed Glade-
Horsetooth Pipeline delivery point near the FCWTF intake, discussed above, deliveries to 
Horsetooth Reservoir from the Glade-to-Horsetooth pipeline are likely to degrade water quality 
at the FCWTF intake at Soldier Canyon Dam.  The Section 404(b)(1) Guidelines Section 230.50 
(Municipal and private water supplies) require that impacts to the quality of drinking water 
supplies be fully evaluated for NISP.  Increases in concentrations or changes in seasonal 
occurrences of TOC or other water quality parameters at the FCWTF Horsetooth Reservoir 
intake will impact treatment strategies, process performance, and treatment costs.  

The analysis conducted for the DEIS on the potential water quality impacts of the delivery of 
Glade Reservoir water to Horsetooth Reservoir is inadequate for reasons as stated in comments 
for Sections 4.5.1.  Inadequacies are present in the evaluation of TOC concentrations in waters 
entering Glade Reservoir, TOC concentrations in waters leaving Glade Reservoir, the flow path 
and extent of mixing of this water once it reaches Horsetooth Reservoir, and the changes in TOC 
concentration that will ultimately be observed at the Soldier Canyon Dam outlet.  Although TOC 
is considered the parameter of most concern, these inadequacies would also apply to the analysis 
of other parameters of concern (including pathogens such as Giardia and Cryptosporidium, 
manganese, and geosmin).  The conclusion stated in the DEIS that Horsetooth Reservoir would 
not be negatively affected by inflows from Glade Reservoir is, therefore, untenable until it is 
supported by a more thorough and rigorous analysis.



City of Fort Collins NISP DEIS Comments 
September 10, 2008 

47

The statement “… it is estimated that the average annual volume that would be pumped through 
the Glade-to-Horsetooth pipeline would be 2,600 acre feet with a maximum annual volume of 
about 7,000 acre-feet”  is not supported by an adequate description of the proposed deliveries.  
Further documentation is needed to show how these delivery volumes were calculated and the 
underlying assumptions behind them.  This description must cover a range of specific delivery 
scenarios, including the worst-case scenario.  For example, it is not clear whether these estimated 
deliveries were based on the amount of Colorado-Big Thompson (C-BT) water available to 
perform Glade exchanges or other factors.  This description must fully assess not just the current, 
but the future C-BT ownership levels and municipal leasebacks in the Poudre River Basin, with 
particular emphasis on the projected reduction of agriculturally owned C-BT units in the Poudre 
River Basin (2008 NCWCD April Water Delivery Report). 

The District’s April 2008 Water Delivery Report also shows that just fewer than 60,000 C-BT 
units are owned by entities that have C-BT water delivered to the Poudre River.  Of this, about 
28,000 units are owned by municipalities through ownership of North Poudre Irrigation 
Company shares.  This results in about 32,000 owned units available for delivery of water to the 
Poudre River.  Based on annual delivery quotas from 50% to 100%, this translates into a range 
of 16,000 acre feet to 32,000 acre feet available for potential exchanges on the Poudre River.  In 
addition to this, there may be a limited amount of municipally owned C-BT water available for 
rental to agricultural users and delivered to the Poudre River.  There has been, however, a clear 
history of C-BT units being transferred from agricultural owners to municipal owners with less 
C-BT water becoming available for agricultural use.  See e.g., NCWCD, NISP Phase II 
Alternative Evaluation at ES-5 (Jan. 2004) (showing reduction in agricultural C-BT units by over 
50% after 2020).  Considering these factors, there will not be adequate C-BT water available in 
the Poudre River Basin to accomplish the exchange referred to in DEIS Section 2.3.3.1 to meet 
the 29,500 acre feet of demand by the NISP Southern Participants.  Further analysis in an SDEIS 
is required to determine the exchange potential available on the River in the future.  As this 
exchange potential decreases, the amount of NISP water that needs to be transferred directly 
from Glade facilities to either Carter Lake or Horsetooth Reservoir will increase. The potential 
Glade-to-Horsetooth pipeline delivery values may be significantly underestimated and more flow 
through this pipeline could further degrade water quality in Horsetooth Reservoir. 

The statement “Given that the average inflow would be about 2 percent of the average total 
storage volume during delivery, or about 6 percent during maximum delivery,..”  emphasizes the 
fact that the DEIS analysis assumed that Glade water delivered to Horsetooth Reservoir will be 
completely mixed with the entire volume of water stored in Horsetooth Reservoir.  This analysis 
underestimates the impact to Horsetooth water quality at the Soldier Canyon outlet, because 
short-circuiting and incomplete mixing will likely occur.  This analysis also does not consider 
the combined impact on water quality that may occur if changes are made in the amount of water 
delivered to Horsetooth Reservoir from the Hansen Feeder Canal.  If flows from the Hansen 
Feeder Canal are decreased, the diluting effects of this water will be diminished. 

The statement “... and that the expected Glade Reservoir nutrient, dissolved solids, total organic 
carbon and chlorophyll concentrations are lower or only slightly higher than Horsetooth 
concentrations,” is inaccurate with respect to TOC.  The Horsetooth Reservoir TOC 
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concentration (as measured at the FCWTF) is about 3 mg/L.  A long-term average TOC 
concentration of 2.9 mg/L for Horsetooth Reservoir is shown in Table 8 (pg 33) of the NISP 
Water Quality Technical Report (ERO and HDR, March 2008). 

In comparison, a long-term equilibrium mean TOC concentration of 4.5 mg/L has been predicted 
by the Corps’ consultants for Glade Reservoir water (ERO and HDR, March 2008, Table 16, pg 
49).   However, more detailed analysis conducted by INTERA and CH2MHill (2006b) for the 
City of Fort Collins Utilities indicated that Poudre River water diverted into Glade Reservoir will 
have annual average TOC concentrations ranging between 4 and 7 mg/L, with a long-term 
annual average of about 5.5 mg/L.  The analysis conducted by INTERA and CH2MHill (2006b) 
also estimated that the monthly average TOC concentration for water delivered from Glade 
Reservoir would be above 5 mg/L most of the time and could be as high as 9 mg/L depending on 
the specific operation plans.  Although the operational plans used in the analyses by INTERA 
and CH2MHill (2006b) were not the final operational plans (since those have not been provided 
or described by the Corps or the District), they are consistent with what was available for the 
Lewis (2003) analysis.   

A Glade Reservoir TOC greater than 5 mg/L (with monthly average values that can exceed 9 
mg/L) is significantly higher than a Horsetooth Reservoir TOC of 2.9 mg/L. 

The above analysis is based on one key assumption - that future conditions will be within the 
range of historic flows and TOC concentrations.  However, as is discussed below in Section IV.6 
of these Comments, climate change impacts are likely to result in more extreme hydrologic 
conditions, which are known to be associated with poorer water quality conditions, including 
elevated TOC concentrations in the Poudre River.  Even if accurate quantitative predictions are 
not available at this time, synthetic flow records with associated water quality parameters should 
be used to evaluate the possible future range of expected water quality conditions in any 
proposed reservoir. 
  
The FCWTF water supply from Horsetooth Reservoir historically represents a lower 
concentration of TOC that can be used to supplement the Poudre River supply during the spring 
runoff when treatability is impaired by high TOC.  Other water quality parameters of concern 
(including pathogens such as Giardia and Cryptosporidium, taste and odor compounds such as 
geosmin, turbidity, and dissolved manganese) are also generally present at seasonally high 
concentrations in one source water and not the other.  Hence, a tactical treatment strategy 
practiced at the FCWTF is to adjust the raw water blend to increase the amount of water from 
the higher quality source.   This operational flexibility is critical both for ensuring regulatory 
compliance and for meeting the water quality standards established by the City in order to meet 
the expectations of Fort Collins water customers and major industries in Fort Collins. If the 
Glade-to-Horsetooth pipeline were constructed, the water quality in Horsetooth Reservoir would 
be degraded, and this operational flexibility would be severely compromised and resulting water 
treatment costs for Fort Collins water customers would escalate. 

Section 4.5.5 fails to discuss potential contamination of Glade with geosmin.  That compound 
has been found in water samples from North Fork reservoirs at concentrations over 100 ng/L 
(Billica, Loftis, and Moore, 2008).  Those levels are more than ten-times the offensive odor 
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threshold of the average person.  Because of the close proximity and similarities of Glade, 
Halligan and Seaman Reservoirs, the Corps must analyze whether Glade may have similar 
geosmin issues and how introduction of geosmin-contaminated water into Horsetooth Reservoir 
would adversely affect municipal water supplies.  It would be of significant concern to the City 
if blue green algal production in Glade Reservoir resulted in waters with high geosmin 
concentrations that were then delivered to Horsetooth Reservoir (and ultimately to the City’s 
water treatment facility as part of their water supply).  This concern relates not only to potential 
taste and odor issues for the Fort Collins community and major industries but to the significantly 
higher additional treatment costs required to remove geosmin back to “non-detect” odor 
threshold levels. 

Glade or North Fork water containing geosmin must not be delivered to Horsetooth Reservoir.  
The Corps must evaluate and address the geosmin issue and fully address the expected impacts 
in accordance with the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for 
further discussion in this regard.   

The FCWTF is a conventional treatment plant.  The FCWTF and its improvements over the 
years were designed to provide removal of TOC, pathogens, turbidity, manganese, and geosmin 
at concentrations that have historically been present at the existing diversion/intake structures.  
The most recent major upgrade to the FCWTF was completed in 2000 at a cost of $22.7 million.  
If the water quality in Horsetooth Reservoir is degraded, annual treatment costs will increase and 
advanced treatment processes, with associated capital and annual operation and maintenance 
(O&M) costs, may be required. 

An analysis of costs associated with treating Horsetooth Reservoir water that has been degraded 
as a result of the Glade-to-Horsetooth pipeline was conducted by CH2MHill (2006).  The 
opinion of probable cost was made based on assumptions about operational scenarios and the 
quality of water in Glade Reservoir.  Although these cost estimates will require refinement after 
more thorough and rigorous modeling of Glade and Horsetooth Reservoirs has been conducted, 
they provide insight into the significant potential adverse economic impacts to water treatment at 
the FCWTF.    

TOC removal and disinfection byproducts (DBP) formation during water treatment are complex 
processes. Both depend on the nature, composition, structure, and reactivity of the various 
organic compounds that make up the TOC as well as the alkalinity, temperature and other 
chemical-physical characteristics of the raw water.  The conventional treatment processes 
currently present at the FCWTF can remove TOC (at current concentration ranges and 
characteristics) to meet the City’s regulatory requirements, adopted treatment goals, and 
customer expectations for both TOC removal and DPB levels.  If the City’s conventional 
treatment processes can remove the increased TOC levels due to NISP, the added operational 
costs to the City due to NISP will be to pay the costs of higher chemical doses (alum and lime) 
plus the higher cost for increased solids handling due to the corresponding higher level of solids 
production. For this case, CH2MHill (2006) estimated that the additional annual operating costs 
associated with treating water with higher TOC concentrations is approximately $40,000 (annual 
additional alum, lime, and solids handling costs).  Note that this value is in 2006 dollars and 
alum costs have increased by 33% in 2008 alone.  Fuel costs have also increased significantly in 
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2008 which, in turn, also adversely impact chemical delivery and solids handling costs.   Thus, 
actual costs will almost certainly be higher.  Unfortunately, the precise costs are uncertain 
because there is not sufficient operational data or modeling information provided in the DEIS to 
evaluate the ultimate impacts of NISP on TOC levels delivered to the FCWTF. 

It must be emphasized that the FCWTF was designed to operate within the constraint of existing 
raw water quality conditions observed in both Horsetooth Reservoir and the Cache la Poudre 
River.  However there is not sufficient operational data provided in the DEIS or accompanying 
technical reports to determine just how high the long-term transport of high TOC water from 
Glade Reservoir to Horsetooth would increase TOC levels in Horsetooth beyond current plant 
design and operational constraints.   

Should higher TOC concentrations in Horsetooth Reservoir due to NISP (or major changes in 
the Poudre watershed like catastrophic fires) reach levels where the City’s existing conventional 
treatment processes would not meet existing or future Federal and State Safe Drinking Water 
regulatory requirements for both TOC removal and reduced DBP Maximum Contaminant 
Levels (MCLs), then an advanced treatment process such as granular activated carbon (GAC) 
filtration will need to be designed, constructed, operated and maintained to remove the DBP 
precursors -- TOC.   GAC filtration is one method of effectively removing the TOC precursors 
that form DBPs.  The cost estimate for a GAC system at the FCWTF (including GAC contactors 
and associated pump stations) includes a capital cost of $56.3 million and an annual O&M cost 
of $1.9 million, both in 2006 dollars (CH2MHill, 2006).  However, as noted above, the DEIS 
does not provide sufficient operational data or modeling information provided in the DEIS to 
establish this likelihood 

Cost estimates were also developed by CH2MHill (2006) for ultra-violet (UV) disinfection and 
ozone/advanced oxidation if the required additional modeling and monitoring indicate that other 
potential water quality issues (potential MCL violations, pathogens, geosmin, and algal toxins) 
must also be addressed by the FCWTF as a result of the Glade-to-Horsetooth pipeline.  Capital 
costs for a UV disinfection system were estimated at $12.9 million with an annual O&M cost 
estimate of $ 448,000.  Capital costs for an ozone/advanced oxidation system were estimated at 
$20.8 million with an annual O&M cost estimate of $544,000 (all costs expressed in 2006 
dollars).  In summary, advanced treatment capital costs could exceed $90 million with additional 
annual O&M costs of nearly $3 million).  And once again there is there is not sufficient
operational data or modeling information provided in the DEIS to evaluate the likelihood of 
these expenses. 

The Corps must evaluate and address the cumulative adverse impacts associated with high TOC 
water and related water treatment impacts and must fully address the expected impacts in 
accordance with the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for 
further discussion in this regard.  See also Summary of TOC-Related Impacts to Fort Collins 
Drinking Water Quality in Section III.1c, below. 

DEIS Section: 4.5.6 Glade Reservoir, page 4-35 
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Statement:  “No specific water quality problems are anticipated for the reservoir with the 
possible exception of manganese release under low dissolved oxygen conditions.” 

Comment:  As discussed in comments for Section 4.5.1 and Section 4.5.5, the TOC 
concentrations in Glade Reservoir are expected to be above 5 mg/L most of the time.  
Concentrations above 5 mg/L are high compared to the average TOC concentration in 
Horsetooth Reservoir of 2.9 mg/L.  In addition, considering the geosmin concentrations that have 
been measured in nearby North Fork Poudre River reservoirs (as discussed in comments for 
Section 3.5.2.1), there is concern that geosmin concentrations could also be elevated in Glade 
Reservoir.  Therefore, the existing analysis does not support the DEIS’s statement regarding the 
effect of the project on water quality in Horsetooth.  Additional analysis is needed in an SDEIS 
to fully and adequately assess the effects of the proposed project on TOC and geosmin levels. 

Because of the cumulative adverse impacts associated with treating high TOC water or geosmin-
contaminated water, Glade water should not be delivered to Horsetooth Reservoir. The Corps 
must evaluate and address the cumulative adverse impacts associated with high TOC water or 
geosmin-contaminated water, and must fully address the expected impacts in accordance with 
the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for further discussion in 
this regard.   

DEIS Section: 4.28.2.1 Water-Based Actions, page 4-104 
Statement:  “Although climatic change is considered reasonably foreseeable, there is no 
accepted science for transforming the general concept of variations in global temperature into 
incremental changes in streamflow at particular locations.  Hydrologic 
changes attributable to global climate change are a possibility; however, potential impacts have 
not been quantitatively estimated in the EIS because of the uncertainties associated with 
predicting change and the effects.” 

And; 

DEIS Executive Summary, page ES-14 
Statement:  “Climate change may affect precipitation, Poudre River streamflows, and the 
amount of water available for diversion by NISP, which could alter how the action alternatives 
operate and, in combination with the action alternatives, could further alter 
flows in the Poudre River.” 

Comment:  While accurate quantitative analysis of climate change impacts on the Poudre River 
has not been undertaken in the DEIS, it is widely accepted that one of these impacts will be a 
wider range of fluctuations between wet and dry years. That is, more extreme dry and wet years 
are more likely in the future. Refer to AWWA (2006), among many other studies. While the 
assessment of these impacts on the available water supplies is beyond the scope of this comment, 
it must be stated that within the Poudre River system, wetter-than-average years are typically 
characterized by poor water quality, especially when they are preceded by dry years. For 
example, the two years with the highest recorded annual average TOC at the Bellvue gauge 
(USGS 06752000) are 1995 and 1983. Both years are preceded by 2 or 3 years of dry weather 



City of Fort Collins NISP DEIS Comments 
September 10, 2008 

52

(1981, 1982, 1992, 1993, and 1994). This suggests that TOC levels are likely to go higher in the 
future for most of the years in which NISP water is delivered to Glade (or Cactus Hill) 
Reservoir. This means that TOC estimates based on the historic records will likely be inaccurate 
by significantly underestimating the actual levels in either proposed reservoir. 

DEIS Section: 5.8.1 Total Organic Carbon, page 5-16
Statement: “If TOC is not regulated by the Colorado water quality program, then 5 years prior 
to constructing the Glade-to-Horsetooth pipeline, the District will develop a plan for monitoring 
TOC in Horsetooth and Glade Reservoirs.  This plan will be submitted to the Corps and 
Reclamation for their review and approval.” 

Comment:  The only way to address the impacts of the proposed project on the municipal 
drinking water supplies of the City is to avoid placing Glade water into Horsetooth Reservoir or 
the Pleasant Valley Pipeline (PVP).  However, if the NISP  water may be conveyed to 
Horsetooth or in the PVP, water quality monitoring will be essential for further evaluation of the 
potential impact of the Glade-to-Horsetooth pipeline on the quality of water in Horsetooth 
Reservoir.  Any monitoring plan must provide for the evaluation of TOC concentrations as well 
as detailed TOC characteristics.  Knowledge of TOC characteristics is important because TOC 
removal and DBP formation both depend on the nature, composition, structure, and reactivity of 
the various organic compounds that make up the TOC in the raw water.   

Further, if the Corps does not fulfill its duty to avoid or minimize these impacts, it is essential 
that the Corps develop and evaluate a mitigation plan in an SDEIS and include it as a condition 
in any permit.  As discussed above at the DEIS Section 4.5.5 comments, it is very unlikely that 
adequate Colorado-Big Thompson (C-BT) exchange units will be available in the future to meet 
participant demand for NISP water by Poudre River exchanges alone.  Further, the District’s 
April 24, 2008, Application for Department of the Army Permit includes the Glade to 
Horsetooth Pipeline as part of the project to be permitted.  Thus, the effects of the proposed 
pipeline must be evaluated and addressed as part of the review of NISP under NEPA and 
Section 404.  The Corps must evaluate and fully address the impacts associated with conveyance 
of Glade water to Horsetooth or via the PVP in an SDEIS in accordance with the Section 
404(b)(1) Guidelines.  See Section II.1a of these Comments for further discussion in this regard.   

Statement:  “If monitoring indicates that the delivery of water from Glade Reservoir to 
Horsetooth Reservoir will increase the levels of TOC in Horsetooth Reservoir to levels 
determined by Reclamation to be unacceptable ………” 

Comment:  The Corps cannot legally defer its analysis, avoidance, minimization and mitigation 
of any impacts to municipal drinking water supplies to the Bureau of Reclamation or to a future 
time, as discussed above  in Section II.7.  The District has included the Glade-Horsetooth 
Pipeline in its application and the facts indicate that some physical connection between Glade 
and Horsetooth Reservoir, Carter Lake or one of the pipelines will be necessary.  Thus, the 
Corps must fully assess the potential impacts of such a reasonably foreseeable connection in an 
SDEIS and ensure that it complies with its obligation to fully address those impacts in 
accordance with the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for 
further discussion in this regard.  The Bureau of Reclamation cannot make these findings in the 
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future.  At a future date, the project will have been built and the alternatives to a Glade-
Horsetooth pipeline will be diminished or unavailable.  Leaving analysis of the pipeline to later 
constitutes impermissible segmentation under NEPA  Existing TOC, geosmin and other 
pollutant levels in Horsetooth serve as the standard that must not be degraded.  See Section II.7 
of these Comments. 

While water quality monitoring would be very important if a connection to Horsetooth Reservoir 
were allowed, the Corps must do more now to fully assess the impacts to municipal drinking 
water supplies.  In order to fully understand the potential impacts to TOC concentrations at the 
Soldier Canyon outlet, more rigorous mathematical modeling must be conducted in an SDEIS to 
account for the specific operational and physical characteristics of Horsetooth Reservoir and to 
provide for the evaluation of the significance of short-circuiting and mixing on water quality.  
Effective drinking water treatment design and operation requires the evaluation of worse case 
scenarios for raw water quality.  This requires mathematical modeling that is more rigorous than 
that presented in the DEIS. 

The Bureau of Reclamation has no track record in providing municipal water treatment services, 
complying with safe drinking water regulations, or the specific needs of Fort Collins water 
customers such as brewers or chip manufacturers.  The City should be included as an active 
participant in the process of setting the criteria for “acceptability” and “unacceptability”.   

Statement:  “……the District will develop a TOC mitigation plan for review and approval by 
the Corps and Reclamation.” 

Comment:  As noted above, the Corps cannot defer its analysis of the effects of the project on 
municipal water supplies or its consideration of avoidance, minimization and mitigation.  Since 
neither the District nor the Bureau of Reclamation has any experience or track record in 
providing municipal water treatment services or complying with safe drinking water regulations, 
the City must be included as an active participant in the development, design, review, and 
approval of any Total Organic Carbon (TOC) mitigation plan.  TOC mitigation measures that 
must be considered include: 1) NISP without the Glade-to-Horsetooth pipeline, 2) locating the 
pipeline such that it delivers water to the south end of Horsetooth Reservoir instead of the north 
end, 3) implementation of operational scenarios that minimize the delivery of the highest TOC 
water to Horsetooth Reservoir, 4) structural provisions for the option to selectively divert lower 
TOC Poudre River water directly from the Glade Reservoir forebay to Horsetooth Reservoir, 
and 5) compensation to the City for increased water treatment costs.   

In order to evaluate and fully address the TOC issue and related impacts in accordance with 
Section 404(b)(1) will require detailed analysis and mathematical modeling that has not been 
attempted in the DEIS and must be described and presented for public comment in an SDEIS.  
All appropriate steps must be implemented to protect the City’s municipal drinking water 
supplies.  See Section II.1a of these Comments for further discussion in this regard.   
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DEIS Section: 5.8.2 Manganese and Nutrients, page 5-16 
Statement:  “To prevent adverse impacts to the water quality of Horsetooth Reservoir due to 
delivery of water from either Glade or Cactus Hill reservoir, Glade or Cactus Hill reservoir 
could be operated to avoid manganese or nutrient releases from the lake bottom or by avoiding 
the release of deeper waters when the lake is drawn down by using a multiple outlet withdrawal 
structure.” 

Comment:  A water quality monitoring program must be designed and implemented for Glade 
Reservoir when reservoir filling commences.  However, it will take a number of years of water 
quality data collection to fully determine the magnitude and extent of water quality issues in 
Glade Reservoir.  The design and construction of Glade Reservoir must anticipate water quality 
issues and provide for their probable occurrence with appropriate water management strategies.  
A multi-level outlet structure should be installed for any proposed reservoir.  Combined with an 
active water quality monitoring program, this design will allow significantly better management 
of the reservoir for water supply operations. 

The Corps must evaluate the issue of water quality in Glade, and particularly the manganese and 
nutrient levels in Glade and must fully address the expected impacts from this issue in 
accordance with the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for 
further discussion in this regard.  The City should be included as an active participant in the 
development, design, and approval of any water quality monitoring plans and in the definition of 
unacceptable water quality parameter/contaminant levels.   

1b. Comments on Supplemental Information 

Department of the Army, Corps of Engineers (Corps), Omaha District letter of 11 July 
2008 from Chandler Peter in response to the 04 June 2007 letter from Ms. Lori Potter of 
Kaplan Kirsch & Rockwell, LLP. “Re: Second Request for Additional Information – 
Northern Integrated Supply Project Draft Environmental Impact Statement” 
Statement:  “Bullet 3:  Request for background calculations on TOC for Cactus Hill 
Reservoir.  For Total Organic Carbon, there were 15 measurements at the Poudre Canyon 
Mouth site collected in April through July in 1993, 1994 and 1995.  The median value is 0.4 
mg/L and the mean value is 0.7 mg/L.  [emphasis added]  For Lonetree Creek, there are 27 
measurements with a median value of 3.1 mg/L and a mean value of 3.5 mg/L.  Using the median 
values, the weighted concentration for TOC would be 0.45 mg/L and using the mean values, the 
weighted concentration would be 0.75 mg/L.” 

Comment:  As shown below, the incorrect chemical-physical form of USGS Total Organic 
Carbon (TOC) was selected from the USGS database and used to develop the results presented 
in Table 5, page 24 of the Water Quality Technical Report (WQTR).  The data in Table 5 of the 
WQTR states that the range of TOC values for Poudre River water at the mouth of the canyon 
(USGS Site 06752000) was 0.1 to 2.1 mg/L with a mean value of 0.44 mg/L.  Those results are 
for “Organic Carbon, suspended sediment” and not the “Organic carbon, water, filtered” 
form given in the USGS database.  Measured on samples taken at USGS site 06752000 from 
the Poudre at the mouth of the canyon, the range of observed TOC values was in reality from 
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2.1 to 8.4 mg/Lwith a median value of 3.8 mg/L and a mean value of 4.6 mg/L and not the 
incorrect low values presented in Table 5, page 24 of the WQTR or in Bullet 3 of the 11 July 
2008 Corps letter.   

The correct data and methods descriptions taken from the USGS Web Site are as follows: 

USGS Measured forms of TOC April through July 1993, 1994, and 1995: 
1. USGS 06752000:  1972-05-18 to 2002-08-07  Poudre River at Mouth of Canyon, Organic 
carbon, water, filtered, milligrams per liter, parameter code “p00681”

2. USGS 06752000:  1993-04-06 to 1995-08-10  Poudre River at Mouth of Canyon, Organic 
carbon, suspended sediment, total, milligrams per liter,  parameter code “p00689” 

Data table derived from the USGS Web Site for site 06752000 with all samples collected 
and tested by the USGS:   

USGS 
06752000, 
Poudre at 
Mouth of 
Canyon 

Organic carbon, 
water, filtered, 
milligrams per 
liter 

Organic carbon, 
suspended 
sediment, total, 
milligrams per 
liter 

Date Test Code p00681 
Test Code 
p00689 

4/6/1993 2.9 0.7 
5/4/1993 4.5 0.4 
6/10/1993 6.0 0.5 
6/18/1993 8.1 1.8 
7/8/1993 3.6 0.3 
4/20/1994 2.1 0.3 
5/3/1994 3.7 0.3 
6/7/1994 4.2 0.3 
6/14/1994 3.4 0.2 
7/6/1994 2.4 0.4 
4/10/1995 2.2 0.3 
5/11/1995 3.8 1.4 
6/13/1995 8.4 2.1 
6/20/1995 7.8 0.9 
6/30/1995 6.3 0.6 
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Descriptive Statistics on the TOC Data Table (above) for USGS Site 06752000, Poudre 
River at mouth of canyon:

Column Size Missing Mean Std Dev Std. Error C.I. of Mean  
p00681 15 0 4.627 2.164 0.559 1.198  
p00689 15 0 0.700 0.596 0.154 0.330  

Column  Range Max Min  Median   25% 75%  
p00681  6.300 8.400 2.100 3.800  3.025 6.225  
p00689  1.900 2.100 0.200 0.400  0.300 0.850  

1c. Summary of TOC-Related Impacts to Fort Collins Drinking Water 
Quality 

[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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Summary of TOC -Related Impacts of NISP Operations on City of Fort Collins Drinking Water Quality 
Water Quality 
Parameter 

Regulatory 
Requirement or MCL 

Current Regulatory 
Compliance Status 

Impact of NISP Adversely Affected 
Waterbody 

Total Organic Carbon 
(TOC) removal 
requirement 

Must meet independent, 
monthly- adjusted, 
alkalinity-dependent 
percent removal 
requirement. 

Currently in compliance; 
City is able to use low 
TOC Horsetooth water 
during high TOC Poudre 
spring runoff. 

(1) Strong probability 
that  high TOC Poudre 
water pumped to Glade 
& then transferred to 
Horsetooth will degrade 
City’s source water 
supply (2) NISP use of  
CBT water by exchange 
can be expected 
independently to lower 
water quality in 
Horsetooth due to less 
opportunity for dilution.  

Horsetooth Reservoir 
raw water supply 

Disinfection By-
Products (DBPs): Total 
Trihalomethanes 
(TTHMs) Maximum 
Contaminant Level 

0.080 mg/L or parts per 
million 

Currently in compliance; 
City is able to use low 
TOC Horsetooth water 
during high TOC Poudre 
spring runoff. 

(1) Strong probability 
that  high TOC Poudre 
water pumped to Glade 
& then transferred to 
Horsetooth will degrade 
City’s source water 
supply (2) NISP use of  
CBT water by exchange 
can be expected 
independently to lower 
water quality in 
Horsetooth due to less 
opportunity for dilution. 

Horsetooth Reservoir 
raw water supply 



City of Fort Collins NISP DEIS Comments 
September 10, 2008 

58

Summary of TOC-Related Impacts of NISP Operations on City of Fort Collins Drinking Water Quality ( continued) 
Water Quality 
Parameter 

MCL or Regulatory 
Requirement 

Current Regulatory 
Compliance Status 

Impact of NISP Adversely Affected 
Waterbody 

DBPs:  Total Halo-
Acetic Acids (HAA5) 
Maximum 
Contaminant Level 

0.060 mg/L or parts per 
million 

Currently in compliance; 
City is able to use low 
TOC Horsetooth water 
during high TOC Poudre 
spring runoff. 

(1) Strong probability 
that  high TOC Poudre 
water pumped to Glade 
& then transferred to 
Horsetooth will degrade 
City’s source water 
supply (2) NISP use of  
CBT water by exchange 
can be expected 
independently to lower 
water quality in 
Horsetooth due to less 
opportunity for dilution. 

Horsetooth Reservoir 
raw water supply 

DBPs: Chlorite 
Maximum 
Contaminant Level 

1 mg/L monthly average 

Currently in compliance; 
chlorite is a byproduct of 
the chlorine dioxide 
used for manganese 
removal; current doses 
of chlorine dioxide 
result in chorite levels 
below the MCL. 

NISP may result in 
increased levels of  
dissolved manganese at 
the City's Horsetooth 
intake that would result 
in the need for a higher 
chlorine dioxide dose.   
In order to stay below 
the chlorite MCL, the 
City may have to install 
and operate additional 
chemical feed systems to 
add other oxidants for 
effective manganese 
removal. 

Horsetooth Reservoir 
raw water supply 
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2. Water Quality Impacts on the Poudre River Due to Deliveries from the 
NISP project 

2a. Comments on DEIS 

DEIS Section: 3.23 Hazardous Sites, page 3-124 
Statement: “A review of the Colorado Department of Public Health and Environment (CDPHE) 
database indicates that several hazardous materials sites are known in the region (Table 3-33 
and Figure 3-20).” 

Comment:  Table 3-33, and Figure 3-20 do not include three potential hazardous materials sites 
in the Glade Reservoir inundation area.  These include: 

1) The Forks Lumber Company located at 7800 US Highway 287 in Laporte, CO 80535.  
Pentachlorophenol or other hazardous wood preservatives may have been used at this 
site, 

2) The Larimer County Sheriff’s pistol range located north of the Forks Lumber Co.  The 
pistol range site is expected to contain heavy concentrations of lead from spent 
ammunition.  

3) The Highway 287 right-of-way is expected to contain unknown but potentially heavy 
concentrations of oil, gas, antifreeze and other hazardous vehicle fluids. 

These hazardous materials sites and their potential impacts on water quality in Glade Reservoir 
must be thoroughly evaluated in an SDEIS and effective steps taken to avoid, minimize the 
harm, or otherwise effectively mitigate the potential health risks or environmental damage from 
these sites. 

DEIS Section: 4.5.9 Surface Water Quality Mitigation 
Statement (Page 4-36): “To mitigate water quality effects that may occur from Fort Collins to 
the mouth of the Poudre River, advance wastewater treatment may be required to meet effluent 
limits at lower flows and warmer stream temperatures.” 

And;

Statement (Page 3-25):  “The Cache la Poudre River from Boxelder Creek to the South Platte 
River is on the 2006 303(d) list for selenium and E. coli.”

Comment:  Bacterial pathogens in river water can cause a variety of intestinal infections 
including dysentery, hepatitis, typhoid fever, and cholera.  Water-borne pathogens are difficult to 
quickly recover and identify in the laboratory.  However, E. coli is abundant in human and 
animal fecal material and relatively easy to cultivate.  Hence, detecting the presence of E. coli in 
water is the traditional key indicator of fecal contamination and possible presence of water-borne 
human pathogens (EPA 1978, Geldrich 1990).    
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The Poudre River is already listed as impaired under Section 303(d) for violations of the E. coli
stream standard downstream of Boxelder Creek.  Boxelder Creek at the Poudre River is located 
just below the City’s Natural Areas south of Prospect Road.  Decreased river flows from NISP 
operations will further aggravate this impairment since there will be less dilution water for all 
potential pollutants in the River including water-borne human pathogens.  Consequently, lack of 
sufficient dilution water will further degrade the human-health safety and aesthetic quality of the 
Poudre River through Fort Collins.  Reduced river flows will likely result in higher 
concentrations of E. coli and pathogens downstream of the City’s stormwater discharges as well 
as the City’s two water reclamation facilities. If E. coli populations surpass the State of 
Colorado’s standards for natural swimming areas, the Poudre River within the City limits may 
need to be posted as a “no body contact” and “no swimming” zone.   

Furthermore, the Poudre River upstream of Boxelder Creek, essentially in the heart of the City, 
may also become 303(d)-listed as threatened and impaired for E. coli contamination.  This would 
seriously impair water-based recreation and the use of parks within the City. 

The DEIS states that the City may be forced to implement advanced wastewater treatment 
(AWT), but does not analyze the obligation of the Corps to fully evaluate and address the issue 
of elevated concentrations of E. coli and associated water-borne pathogens due to reduced river 
flows through Fort Collins, and the related impacts, pursuant to the Section 404(b)(1) Guidelines.  
The Corps must consider the known health risks associated with elevated E. coli counts in water, 
and the potential for reduced river flows from NISP to result in higher E. coli levels.  The City 
should be included as an active participant in the development, approval, and implementation of 
any monitoring program.  At a minimum, the project proponents should bear all costs associated 
with monitoring, reporting, and removing elevated populations of water-borne E. coli and 
associated pathogens in the Poudre River through the City due to reduced river flows. 

DEIS Figure: 3-14, page 149 
Statement:  “Cache la Poudre and South Platte River Average Annual Gage Flows, Major 
Diversions and Discharges, to Fort Collins....”
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Comment:  The diagrammatic representation of "... Major Diversions & Discharges ..." in 
Figure 3-4 is not correct. The diagram depicts Boxelder Sanitation District (BSD) discharging to 
the Poudre River below South Fort Collins Sanitation District (SFCSD); this is not correct.   The 
BSD discharges to the Poudre River just below Boxelder Creek.  The diagram shows the SFCSD 
discharging to the Poudre River in the vicinity of east Prospect Street in Fort Collins; this is not 
correct.  The SFCSD discharges directly into Fossil Creek Reservoir. 

There is also no depiction of the City of Fort Collins Drake Water Reclamation Facility (DWRF) 
in Figure 3-4.  Furthermore, there is no indication in the diagram of where the average of 10 
million gallons of treated effluent is being discharged every day.  The DWRF, rated at 23 million 
gallons per day (mgd), has three permitted discharge points: to the Rawhide Power Plant, to 
Fossil Creek Reservoir Inlet Ditch, and to the Poudre River.  All of the DWRF discharge points 
are located upstream of the BSD discharge point.  In addition, the depiction of Fossil Creek 
Reservoir at the bottom of the diagram does not show the true location of the SFCSD at the west 
end of the Reservoir. 
  
Both the Water Quality Technical Report (WQTR) and the DEIS Figure 3-4 proceed in their 
presentations, analyses and discussions as if the SFCSD discharges are above the BSD and, 
furthermore, that the City of Fort Collins’ DWRF does not exist.  These errors and omissions 
cast serious doubt on the accuracy of both flow and water quality-related information presented 
not only in Figure 3-4 but throughout both the WQTR and the DEIS regarding the Poudre River 
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in the Fort Collins area.  Potential adverse impacts of NISP on the Poudre River through Fort 
Collins cannot be adequately evaluated because of incorrect locations of the water reclamation 
facilities in the area and incorrect information regarding both specific treated wastewater 
discharge points and discharge volumes.  These are fundamental errors and omissions, and the 
analyses must be corrected and presented for public review in an SDEIS to allow the public a 
reasonable opportunity to comment on the impacts of NISP at and below these facilities. 

DEIS Section: 3.5.1 Water Quality Standards, page 3-24 
Statement:  “The Cache la Poudre River from Boxelder Creek to the South Platte River is on 
the 2006 303(d) list for selenium and E. coli.  Horsetooth Reservoir is on the 2006 303(d) list for 
dissolved oxygen.  The Cache la Poudre River from the confluence with the North Fork of the 
Cache la Poudre River to Shields Street is on the M&E list for aquatic life use.” 

Comment:  The Colorado Water Quality Control Commission (WQCC) adopted the 2008 
303(d) list on March 11, 2008.  Section 303(d) of the Clean Water Act requires States to identify 
waters that do not or are not expected to meet applicable water quality standards with 
technology-based controls alone. The Poudre River from the Monroe Canal to Shields Street is 
on the 2008 303(d) list for pH and copper.  The Poudre River from Boxelder to the South Platte 
River remains on the 2008 303(d) list for selenium and E. coli. The Poudre River from the 
confluence with the North Fork of the Poudre River to Shields Street remains on the M&E list 
for aquatic life use.  Horsetooth Reservoir is on the 2008 303(d) list for dissolved oxygen and 
aquatic life use (5 CCR 1002-93).  It is important for an SDEIS and subsequent documents to 
note the 2008 303(d) listings on the Poudre River and Horsetooth Reservoir as these water-
bodies are already not expected to meet applicable water quality standards.  The action 
alternatives listed in the DEIS will contribute to and exacerbate non-attainment of water quality 
standards by reducing dilution flows, increasing water temperature and pH, decreasing dissolved 
oxygen, and degrading overall water quality (see water quality section of DEIS and the Water 
Quality Technical Report).  See Section 404(b)(1) Guidelines Section 230.22 (water).   

The DEIS’s analysis of these issues is inadequate.  The Corps must evaluate and address the 
adverse water quality impacts from the substantial reductions in flow from NISP and must fully 
address the expected impacts in accordance with the Section 404(b)(1) Guidelines.  See Section 
II.1a of these Comments for further discussion in this regard.   This must be done in an SDEIS, 
Revised Section 404(b)(1) Analysis and subsequent documents.   

DEIS Section: 3.5.2 Potentially Affected Environment, page 3-26 and 3-27; and Water 
Quality Technical Report (WQTR) Table 1, page 18 and Table 2, page 19 
Statement:  “The water quality standard for temperature is listed in Table 3-9 as 30ºC and in 
Table 3-10 as 20ºC.  The same temperature standard information is repeated in Tables 1 and 2 
of the WQTR.”

Comment:  The water quality standards for temperature listed in Table 3-9 and Table 3-10 of the 
DEIS and Tables 1 and 2 of the WQTR does not recognize the adoption of new temperature 
criteria in January 2007, by the Colorado Water Quality Control Commission (WQCC).  The 
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new temperature criteria for Colorado’s surface waters (Regulation No. 31, Basic Standards and 
Methodologies for Surface Water, 5 CCR 1002-31) are more stringent (lower) than the 
temperature standards reported in the DEIS and WQTR Tables.  Although the WQCC adopted 
an interim temperature standard of 20ºC for cold water Segment 10 of the Poudre River, it 
appears that the intention of the WQCC is to adopt the more stringent standard in the June 2009 
South Platte Basin Rulemaking Hearing.  Due to these more stringent water temperature 
standards, the Corps should further model and evaluate the potential for the proposed action to 
violate these new standards.  Without water temperature modeling, the nature and extent of 
potential adverse impacts of higher temperatures on the Poudre River cannot be accurately 
assessed or evaluated.  Furthermore, the Corps must fully address these impacts in accordance 
with the Section 404(b)(1) Guidelines.  See Section II.7 of these Comments.  See also Summary 
of Regulatory Impacts to Poudre River Water Quality in Section III.2c, below. 

DEIS Section: 4.2.1.1 Changes to Poudre River Flows, page 4-5 
Statement:  “The District’s Proposed Action (Glade Reservoir and SPWCP) would reduce 
average monthly streamflow at the Lincoln Avenue gage in most months in most years…” 

Comment:  Low flows aggravate the effects of water pollution. Dilution is the primary 
mechanism by which the concentrations of pollutants are reduced. During low flow, there is less 
water available to dilute loadings to the River, resulting in higher in-stream concentration of 
pollutants. Stream water temperatures also increase during low-flow periods, which add stress on 
aquatic ecosystems by reducing the ability of water to hold dissolved oxygen.  See Section 
404(b)(1) Guidelines Section 230.22 and 230.31. 

The DEIS’s analysis of these issues is inadequate.  The Corps must evaluate and address the 
adverse water quality impacts from the substantial reductions in flow from NISP and must fully 
address the expected impacts in accordance with the Section 404(b)(1) Guidelines.  See Section 
II.1a of these Comments for further discussion in this regard.   This must be done in an SDEIS, 
Revised Section 404(b)(1) Analysis and subsequent documents.    

DEIS Section: 4.5 Surface Water Quality, page 3.34 
Statement: “The uppermost wastewater treatment plant on the Poudre River is the City of Fort 
Collins WWTP near Lincoln Street and the lowest is City of Greeley’s WWTP east of Greeley. 
With streamflow reductions, total ammonia concentrations in the river would increase below all 
of the WWTPs; however, ammonia concentrations up to a certain concentration are efficiently 
removed or transformed as the water moves downstream. Stream temperatures would likely 
increase due to decreased flows [emphasis added], which would increase unionized ammonia 
concentrations and could reduce oxygen diffusion [emphasis added] to the water column, 
potentially enhancing biological activity in the river [emphasis added]. While this could result 
in decreased nutrient concentrations in the river, it could create problems associated with 
increased algal biomass in the river.” [Emphasis added]. 

Comment:  The DEIS does not provide any data or modeling regarding the nature or extent of 
projected water temperature increases or subsequent reduced dissolved oxygen levels in the 
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Poudre River through Fort Collins.  To accurately evaluate the effects of warmer water 
temperatures on the aquatic species present in the River through the City, data and modeling are 
needed that define the aquatic species present, their life stage and whether the anticipated 
temperature increases would exceed either or both the acute or chronic stream standards.  It 
should be noted that application of any “warm water” standard to address the temperature 
impacts ignores the fact that cold water species currently exist in the River in Fort Collins.  Cold 
water species have higher dissolved oxygen requirements and less tolerance of increased water 
temperatures than warm water species.  The potential adverse impacts to the River and aquatic 
species of warmer water temperatures and reduced dissolved oxygen levels are significant.  
However, those effects cannot be defined because of a lack of quantifiable data in the DEIS. 

Increasing algal biomass in the River violates the central core of the narrative nutrient standard 
(A)(7) in the Clean Water Act §305(b) water quality assessment and §303(d).  The narrative 
nutrient standard states: 
  

“A surface water shall be free from pollutants in amounts or combination that…cause the 
growth of algae or aquatic plants that inhibit or prohibit the habitation, growth, or 
propagation of other aquatic life or that impair recreational uses…” 

Furthermore, “…increased algal biomass…” is a core concern under Sections 230.22 (water), 
230.31 (fish and other aquatic organisms), 230.40 (sanctuaries and refuges), 230.51 (recreational 
fisheries), 230.52 (water-based recreation) and 230.54 (parks and similar preserves) of the 
Section 404(b)(1) Guidelines. 

The inconsistent, undetailed and non-quantitative analysis of these important water quality issues 
fails to pass muster under either the Clean Water Act or NEPA and necessitates a fuller analysis 
in an SDEIS and revised Section 404(b)(1) Analysis.  Increased algal biomass and other serious 
water quality impacts would impair the City’s parks, Natural Areas, recreational use of the River 
and aesthetics and public enjoyment of the River.  The Corps must evaluate and address these 
adverse impacts from the substantial reductions in flow from NISP and must fully address the 
expected impacts in accordance with the Section 404(b)(1) Guidelines.  See Section II.1a of these 
Comments for further discussion in this regard.    

The language cited above from Section 4.5 of the DEIS appears at least twice again in Appendix 
D (see the following two excerpts from the DEIS below).  However, in one instance, a projected 
temperature “increase” becomes a “decrease”.  It is implausible that reducing stream flows 
would result in a decrease in stream temperatures during the summer months of greatest concern.   

DEIS Appendix D – Section 404(b)(1) Analysis, Section 2.3.1. Direct and Indirect Effects to 
Water, page D-5 
General Comment:  The 404(b)(1) analysis fails to provide a clear water depletion analysis that 
address handling, absorption, and evaporation losses from the various alternatives.  Given the 
location of the facilities, these losses are likely very large and could influence the ability of the 
alternatives to meet demands without creating larger impacts down stream. 
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DEIS Appendix D -- Section 404(b)(1) Analysis, Section 2.3.2. Water Quality Effects 
Common to All Action Alternatives, page D-7 
Statement:  “The uppermost wastewater treatment plant on the Poudre River is the City of Fort 
Collins WWTP near Lincoln Street, and the lowest is Greeley’s WWTP east of town. With 
streamflow reductions, total ammonia concentrations in the river would increase below all of the 
WWTPs; however, ammonia concentrations up to a certain concentration are efficiently removed 
or transformed as the water moves downstream. Stream temperatures would likely increase due 
to decreased flows, which would increase unionized ammonia concentrations and could reduce 
oxygen diffusion to the water column, potentially enhancing biological activity in the river
[emphasis added]. While this reduction in temperatures could result in decreased nutrient 
concentrations in the river[emphasis added], it could also create problems associated with 
increased algal biomass in the river. Total organic carbon concentrations would be expected to 
decrease due to reduced streamflows, while selenium concentrations may increase. Predicted 
changes in metal concentrations (increases and decreases) in the Poudre River due to NISP are 
expected to be small and may not be measurable.”[Emphasis added]. 

And; 

DEIS Appendix D – Section 404(b)(1) Analysis, Alternatives 2 and 4 – Glade Reservoir and 
the SPWCP, pages D-9 and D-10 
Statement:  “The uppermost wastewater treatment plant on the Poudre River is the City of Fort 
Collins WWTP near Lincoln Street, and the lowest is Greeley’s WWTP east of town. With 
streamflow reductions, total ammonia concentrations in the river would increase below all of the 
WWTPs; however, ammonia concentrations up to a certain concentration are efficiently removed 
or transformed as the water moves downstream. Stream temperatures would likely increase due 
to decreased flows, which would increase unionized ammonia concentrations and could reduce 
oxygen diffusion to the water column, potentially enhancing biological activity in the river. 
While this increase in stream temperature and reduction in oxygen diffusion could result in 
decreased nutrient concentrations in the river [emphasis added], it could also create problems 
associated with increased algal biomass in the river. Total organic carbon concentrations would 
be expected to decrease due to reduced streamflows, while selenium concentrations may 
increase. Predicted changes in metal concentrations (increases and decreases) in the Poudre 
River due to NISP are expected to be small and may not be measurable.” [Emphasis added]. 

Comment:  As noted above, it is implausible that reducing stream flows would result in a 
decrease in stream temperatures during the summer months of greatest concern.  Real-world 
experience would indicate that reduced river flows will result in increased water temperatures 
during the summer and fall seasons.  Conclusions drawn on the basis of decreased temperatures 
with reduced flows are incorrect.

DEIS Section: 4.5.6 Glade Reservoir, page 4-35 
Statement: “…water would be supplied through runoff in the watershed (Lewis 2003; HDR 
2007c)?” 

Comment:  The report “HDR 2007c” does not appear on page 7-7 of the References and that 
phrase does not appear anywhere else in the document.  The report is not posted at the Corps 
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website.  It appears to be an important water quality report related to NISP that should have been 
made available to the public as part of DEIS record.  

DEIS Section: 4.5.9 Mitigation, page 4-36 
Statement:  “From the mouth of Poudre Canyon to the west side of Fort Collins, where the 
Poudre River is cold enough throughout the year to support trout populations and cold water 
invertebrates, water quality impacts and impacts to aquatic life that would occur during the 
winter months could be mitigated by increasing winter flows by 10 cfs or more. Diversions of 
water from the Poudre River could be timed, reduced or avoided during periods of hot weather 
and/or when the river temperature is chronically above a temperature at or above 20ºC at key 
locations for cold water aquatic life. This would likely be during July, August, and the first week 
of September. River diversions for the Project could be taken only during the coolest part of the 
day, from approximately midnight to mid-morning.”  

“To mitigate water quality effects that may occur from Fort Collins to the mouth of the Poudre 
River, advanced wastewater treatment (emphasis added) may be required to meet effluent limits 
at lower flows and warmer stream temperatures. In addition, agricultural return flows could be 
treated prior to discharge to the Poudre and South Platte rivers.” 

Comment:  The Corps’ permitting decision cannot rely upon and assume mitigation supplied by 
third parties that are injured by the effects of the proposed project on the aquatic ecosystem.  
Further, the Corps must first fully evaluate adverse water quality impacts from the substantial 
reductions in flow from NISP and must fully address the expected impacts in accordance with 
the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for further discussion in 
this regard.   This must be done in an SDEIS, Revised Section 404(b)(1) Analysis and 
subsequent documents.   

If, because of reduced river flows (less dilution water) and subsequent higher water temperatures 
in the Poudre River due to any NISP operations, Fort Collins’ NPDES wastewater discharge 
permits should require implementation of advanced wastewater treatment (AWT) to meet more 
stringent effluent discharge limits, the associated costs would be significant.  Current 
professional engineering estimates for design and construction of AWT in Fort Collins range 
from $75 million to $125 million, plus significant additional annual operation and maintenance 
costs (Fort Collins WWTP Design Team 2008 Conceptual Estimate).  

2b. Comments on Water Quality Technical Report 
(Northern Integrated Supply Project Environmental Impact Statement. Water Quality 
Technical Report (WQTR). March 2008. ERO Resources & HDR Engineering, Inc.) 

WQTR Section: Table of Contents, Page ii 
Statement: “Table 5. Cache la Poudre River water quality values, 1980 to 2004. ...... page 23"
is transformed on page 23 into "Table 5. Cache la Poudre River water quality values, 1980-
2004. Cache la Poudre above North Fork (USGS gage 06749500).” 
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Comment:  The title of Table 5 was changed between Table of Contents and the title text on 
page 23 in the WQTR.  The title in the Table of Contents gives an incorrect description of the 
contents of the Table 5 on page 23; it is not water quality data from above the North Fork of the 
Poudre River.  In addition, the period of record stated in both the table of contents and the title of 
Table 5 for USGS site 06749500 is not correct.  The period of record is 24 October 1979 through 
21 September 1984, approximately five years of data, and not an extensive 24-year record of 
data collection (1980 through 2004) as suggested in the WQTR. 

WQTR Section 7.2.1.1 Poudre River at the Canyon Mouth, page 36 
Statement: “The quality of the river at this location is very good (Table 5, USGS gage 
06752000).” 

Comment:  Table 5 page 23 of the WQTR presents data from USGS site 06749500 from the 
North Fork of the Poudre River just before its confluence with the main-stem of the Poudre 
River.  The data depicted in Table 5 are not data for USGS gage site 06752000 for the Poudre 
River at the mouth of the canyon.  The intent of the authors is not known but possibly they were 
referring to the un-numbered table on page 24 of the WQTR, “Cache la Poudre at Mouth of 
Canyon (USGS gage 06752000)” which is not identified in the Table of Contents.    

WQTR Section: 7.2.1.2 Poudre River at Shields Street, page 37 
Statement:  “The largest percent decreases [in flow] would occur in an average year at 
LINCGAGE in May (-71 percent), June (-54 percent), July (-47 percent) and August (-30) 
percent).  During low flow months, the largest percent flow decrease in an average year at  
LINCGAGE would occur in January (-20 percent or -3.3 cfs).” 

Comment:  Decreases in flow at the LINCGAGE (USGS Lincoln Street Gage) during low flow 
months have the potential to impact the Fort Collins Wastewater Treatment Plant (WWTP) at 
Mulberry Street.  Because discharge permit limitations are based on low flow conditions, the 
Colorado Department of Public Health and Environment (CDPHE) Water Quality Control 
Division determines the discharge permit limitations for WWTPs using a defined critical low-
flow condition.  The critical low-flow condition is calculated using a 30-day average low flow 
with an average 1-in-3 year recurrence interval (30E3) for chronic standards, (except for 
temperature limitations, which use the empirically based 7-day average low flow with an average 
1-in-3 year recurrence interval (7E3)), and the empirically based 1-day low flow with an average 
1-in-3 year recurrence interval (1E3) for acute standards, or the equivalent statistically-based 
flow. For some pollutants, including ammonia, the low flow exceptions are based on periodic or 
seasonal flows (5 CCR 1002-31). A reduction in flow during low flow months will result in more 
stringent permit limitations for the Fort Collins WWTP, which will result in the need for 
advanced wastewater treatment (AWT) technologies to meet those permit limitations. 

The table below depicts the river flow basis for specific treated wastewater effluent limits 
potentially affected by NISP.  The table demonstrates that the majority of the parameters affected 
by NISP are either low-flow based, or are dependent upon a parameter that is low-flow based.
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River Flow and/or River Water Quality Basis for Regulated NPDES Permit Limitation 
Calculations for Treated Wastewater Effluent Limits Potentially Affected by NISP:

                                                
6 pH limitations are based on a water quality standard of 6.5 – 9 pH units and are applied as instantaneous limits. 
7 Water temperature limitations are based on 7 day average low flow with an average 1-in-3 year recurrence (7E3). 
8 Dissolved Oxygen limitations are based on average conditions of temperature and flow for the worst case time 
period. 
9 E. Coli limitations are based on 30 day avg low flow with an average 1-in-3 year recurrence (30E3). 
10 Ammonia limitations are calculated as monthly limits and are dependent on the pH, temperature, and quality of 
the receiving stream. 
11 Metals limitations are calculated as acute limits, based on 1 day low with an average 1-in-3 year recurrence (1E3); 
and as chronic limits, based on 30 day average low flow with an average 1-in-3 year recurrence (30E3).
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The Corps must evaluate and address the adverse water quality impacts from the substantial 
reductions in flow from NISP and must fully address the expected impacts, including the 
increased wastewater treatment systems required as a result, in accordance with the Section 
404(b)(1) Guidelines.  See Section II.1a of these Comments for further discussion in this regard.   
This must be done in an SDEIS, Revised Section 404(b)(1) Analysis and subsequent documents.   

Current professional engineering estimates for design and construction of AWT in Fort Collins 
range from $75 million to $125 million, plus significant additional annual operation and 
maintenance costs (Fort Collins WRF Design Team 2008 Conceptual Estimate).  

WQTR: Table 9 Cache la Poudre River water quality analysis locations page 36 
Statement:  The 4th row states “Prospect Street east of Fort Collins – South Fort Collins 
Sanitation District WWTP discharge point”.   

Comment:  The statement in the table is incorrect.  The South Fort Collins Sanitation District 
(SFCSD) effluent is discharged into Fossil Creek Reservoir.  Waters from Fossil Creek 
Reservoir, in turn, are discharged to the Poudre River downstream of the Boxelder Sanitation 
District (BSD) at a location east of Interstate 25.  As a result of that error in discharge point 
location shown in Table 9, any reported modeling, mass balance equations, etc., as well as any 
subsequent narrative or conclusions included in either the WQTR or DEIS that are derived from 
that error of fact may be incorrect.  The City cannot adequately assess, evaluate or discuss this 
and related portions of the DEIS because of these errors of fact in the WQTR.  The Corps must 
correct these errors and provide updated analyses in an SDEIS and Revised 404(b)(1) Analysis 
for this project. 

WQTR Section: 7.2.1.3 Poudre River at Fort Collins WWTP, page 38 
Statement:  “Based on previous sampling results, reduced flows would likely increase stream 
temperature during the spring and summer months, increase unionized ammonia concentrations, 
decrease DO concentrations…” 

Comment:  Water quality is an important component of the physical environment for aquatic 
species.  Small changes in some chemical constituents can result in changes to the biological 
community. The WQTR used existing data from USGS and other sources to describe the 
baseline conditions. Most of the analysis relied on professional judgment and did not present 
quantified information regarding changes in key water quality parameters that are biologically 
meaningful. Water temperature impacts on aquatic resources was identified and listed as a key 
issue during scoping; however, no water temperature simulations were conducted to determine 
the biological effects to the aquatic fauna in the study area.  

The impacts of reduced flows described all result in a degradation of water quality and will most 
likely impair or prevent the ability of this section of the Poudre River to remain suitable for its 
beneficial uses as determined by the Colorado Department of Public Health and Environment 
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(CDPHE) for recreation and aquatic life use.  Increases in stream temperature, and a reduction in 
dissolved oxygen concentrations can affect the survival of aquatic life and reduce recreational 
opportunities.  See Section 404(b)(1) Guidelines Sections 230.22 and 230.31.  Due to the 
seriousness of the potential effects and their critical role in the analysis of effects under the 
Section 404(b)(1) Guidelines, the Corps must provide more detailed and quantitative analysis of 
these water quality impacts in an SDEIS, Revised 404(b)(1) Analysis and subsequent documents. 

WQTR: Cache la Poudre at Lincoln Street (USGS gage 06752260), page 26 
Statement:  The table presented for water quality on the Cache la Poudre at the Lincoln Street 
Gage shows existing nitrate and nitrite concentrations ranging from 0.005 to 1.8 mg/l with a 
mean of 0.4 mg/l, with an observation that highest values occur at low flow and lowest values at 
high flow.  In addition, total phosphorus concentrations are reported to range from 0 to 0.7 mg/l 
with a mean of 0.02, with highest values from July – September.   

And; 

WQTR Section 7.2.1.2, Poudre River at Shields Street, page 38 
Statement:  “A dissolved oxygen concentration less than the spawning standard of 7 mg/l has 
occurred in the past; with reduced flows and water stream temperatures, the dissolved oxygen 
standards could be more frequently exceeded during the summer months.  Nitrite and pH 
concentrations could exceed standards more frequently due to reduced streamflows.” 

Comment:  Data from the chart on page 26 of the WQTR state that high nutrient values are 
linked to low flow conditions.  However, page 38 of the technical report, which discusses in 
detail other water quality impacts, does not discuss expected increases in nutrient concentrations 
associated with low flows.  The Colorado Water Quality Control Commission (WQCC) will 
adopt numeric criteria for nutrients in rivers and streams in June 2010.  Increased nutrient 
concentrations in the Poudre River resulting from NISP would cause the development and 
enforcement of more stringent limits in the City’s wastewater discharge permits.  In turn, this 
would likely require the added expense of designing, operating and maintaining advanced 
wastewater treatment (AWT) systems at the City’s two water reclamation facilities to meet the 
more stringent limits.  In fact, the operation of AWT in Fort Collins is already stated as a likely 
outcome of NISP (Section 4.5.9 Mitigation, p. 4-36). 

Current professional engineering estimates for design and construction of AWT in Fort Collins 
range from $75 million to $125 million, plus significant additional annual operation and 
maintenance costs.  The Corps must fully address these expected impacts from NISP in 
accordance with the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments for 
further discussion in this regard.  This must be done in an SDEIS, Revised Section 404(b)(1) 
Analysis and subsequent documents. 

WQTR Section: 7.2.1.3. Poudre River at Fort Collins WWTP, page 39 
Statement:  “…total ammonia and dissolved copper concentrations are available for the Fort 
Collins WWTP and for the Poudre River below the WWTP (at Mulberry Street), a mass balance 
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analysis was completed for May, June, July, and August (water quality data for other 
parameters are not available for both the WWTP and the river at Mulberry Street).” 
[Emphasis added]

Comment:  The emphasized portion of the statement is incorrect.  Over ten years of detailed 
multi-parameter water quality data through the Spring of 2008 is available for both the Mulberry 
Wastewater Treatment Plant (WWTP) and for the Poudre River below Mulberry Street and 
above Prospect Street.  The data includes dissolved selenium, arsenic, silver, cadmium, 
chromium, copper, lead and zinc; total recoverable iron and manganese, hardness, temperature, 
pH, ammonia-nitrogen, nitrite-nitrogen, and nitrate-nitrogen.  Much of this data is available via 
the Colorado Data-Sharing Network on EPA’s STORET internet database under the organization 
ID of “CITYFTCO” and station ID of “PBRY”.  Due to these omissions of analysis from the 
WQTR, the mass loading calculations, narrative, and conclusions drawn in the WQTR report for 
Poudre River at the Mulberry WWTP are incomplete and inaccurate.  The City cannot 
adequately assess, evaluate or discuss this and related portions of the DEIS because of these 
errors of fact and omission in the WQTR.  These data must be incorporated in updated analyses 
in an SDEIS and subsequent documents to address these important water quality questions. 

WQTR Section: 7.2.1.4., page 40 
Statement:  Poudre River at South Fort Collins Sanitation District.  “…at the nearest USGS 
water quality monitoring site (USGS gage 06752270), …”.   

Comment:  This statement is incorrect.  Site 06752270 is not the nearest USGS site to the South 
Fort Collins Sanitation District (SFCSD).  USGS site 06752270 is the water quality site on the 
Poudre River just above East Prospect Street in Fort Collins.  This USGS site is above the 
discharge points for both City of Fort Collins Drake Water Reclamation Facility (DWRF) and 
the Boxelder Sanitation District (BSD) plant.  Site 06752270 at Prospect is several miles above 
the discharge point for the SFCSD plant into Fossil Creek Reservoir.  Site 06752270 has never 
had a flow gage.  However, there is a USGS water quality monitoring continuous flow gage 
station (06752280) on the Poudre River downstream of the DWRF and just above the confluence 
of the Poudre River with Boxelder Creek.  It is located on the Poudre River just upstream of 
discharge point for BSD.  Site 06752280 has over 25 years of continuous flow and monthly 
water quality data.  All of the USGS data for site 06752280 is available via the USGS website on 
the Internet. However, the WQTR authors failed to use any of this flow or water quality data for 
their modeling, analysis, discussion or conclusions.   

Furthermore and in addition to the USGS dataset at station 06752280, the City of Fort Collins 
has also collected weekly and monthly water quality data on the Poudre River at the USGS 
Boxelder gage site for over ten years.  The data includes values for dissolved arsenic, selenium, 
silver, cadmium, chromium, copper, lead and zinc; total recoverable iron, mercury, and 
manganese, as well as hardness, temperature, pH, ammonia-nitrogen, nitrite-nitrogen, and 
nitrate-nitrogen.  Much of this data is posted on EPA’s STORET database. 

A table from the USGS on the extensive water quality and flow datasets available for the 
Boxelder Gage site (06752280) is given below: 
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USGS 06752280 Cache la Poudre River Above Boxelder Creek, Near Timnath, CO
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Compared to the instantaneous flow and monthly water quality records available at the Prospect 
Street site (06752270) used for developing the WQTR: 
  

6752270
Cache la Poudre River Below Fort 

Collins at Prospect Street
Latitude 40°34'01",   
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The City cannot adequately assess, evaluate or discuss this and related portions of the DEIS 
because of these errors and omissions of fact in the WQTR.  The use of less representative data 
from farther-away sites renders the analysis and conclusions unreliable. The most representative 
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data must be incorporated in updated analyses in an SDEIS and subsequent documents to address 
these important water quality questions. 

WQTR Section: 7.2.1.4. Poudre River at Fort Collins WWTP, pages 38-39 
Statement: Entire section. 

Comment:  The WQTR never mentions either the existence of or potential impacts associated 
with the City of Fort Collins’ Drake Water Reclamation Facility (DWRF) on the Cache la 
Poudre River in relation to NISP.  The DWRF is a National Pollutant Discharge and Elimination 
System- (NPDES-) permitted 23 million gallons per day (mgd) wastewater treatment plant 
located at 3036 Environmental Drive, Fort Collins Colorado.  

The WQTR does not mention any modeling or analysis of DWRF discharge to the Cache la 
Poudre from its NPDES-permitted discharge point 002A described for permit number CO-
0047627.  At build-out, the DWRF is expected to have a rated flow capacity of 31.3 million 
gallons per day (mgd).  The failure to include a thorough analysis and discussion of the DWRF 
discharge, the single largest potential treated wastewater discharger on the Poudre River, makes 
the WQTR modeling results incomplete, unreliable and inaccurate.  Furthermore, the subsequent 
written discussion, comments, justifications, recommendations, and conclusions drawn from the 
WQTR for this portion of Segment 12 of the Cache la Poudre River may, in turn, also be 
incomplete, unreliable and inaccurate. 

The City cannot adequately assess, evaluate or discuss this and related portions of the DEIS 
because of these errors of fact and omissions in the WQTR.  Data regarding the DWRF must be 
incorporated in updated analyses in an SDEIS and subsequent documents to address these 
important water quality questions. 

WQTR Section: 7.2.1.4 Table 10, page 39 
Statement: Poudre River at Fort Collins WWTP, “… a mass balance analysis for May, June, 
July, August (water quality data for other parameters are not available for both the WWTP and 
the river at Mulberry Street).” 

Comments:  The modeling results described in the Table 10 of the WQTR and the resulting 
discussion, comments and conclusions are incomplete.  A critical month, September, for which 
data is available, was omitted from the analysis.  September is critical because of the 
combination of low river flows in that stretch of the Poudre River and end-of-summer warm 
water temperatures.  This omission underestimates the modeled and potentially adverse water 
quality impacts.  In addition, the phrase, “…(water quality data for other parameters are not 
available for both the WWTP and the River at Mulberry Street)” is not correct; several years of 
corresponding effluent and river data are available. Furthermore, there is no documentation in 
the WQTR of the river flows (Q1, below) or wastewater discharge flows (Q2), or combined 
flows (Q3) used in the mass balance calculations.   The formula for mass balance equations 
(taken from CDPHE Water Quality Assessment, Cache la Poudre River, Ft. Collins WWTF’S, 
18 December 2007) is: 
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Where, 
Q1  = Upstream low flow (1E3 or 30E3)  
Q2  = Average daily effluent flow (design capacity)  
Q3  = Downstream flow (Q1 + Q2)  
M1  = In-stream background pollutant concentrations at the existing quality 
M2  = Calculated maximum allowable effluent pollutant concentration 
M3  = Maximum allowable in-stream pollutant concentration (water quality standards) 

The critical flow values used to create all of the mass balance results reported in Tables 10, 11, 
12 13,14,15,16,17,18,19,20,21, and 22 are not reported.  It is not clear whether the full rated 
maximum treatment capacities of all NPDES-permitted discharges were used in the modeling.  
Furthermore, no information is provided regarding the wasteload allocation assumptions that 
were used for nearby dischargers. 

To only report wasteload allocation calculations in the WQTR is of no value in analyzing 
potential adverse impacts of NISP on NPDES dischargers to Segments 11 and  12 (COSPCP11 
and COSPCP12) of the Poudre River.  To derive meaningful information regarding potential 
adverse impacts, three modeling tasks must be completed together.  These modeling tasks are: 
Total Maximum Daily Load (TMDL) calculations, wasteload allocation modeling, and mass 
balance calculations. These modeling tools are used routinely to develop, apply, meet and 
enforce NPDES discharge permit limits for the key point-source dischargers that operate on the 
Poudre River.   

With reduced flows in the River proposed by NISP, the roles of pollutant mixing, dilution, and 
assimilative capacity of the River become ever more critical.  Allocating wastewater discharge 
volumes and strength (or wasteloads) between nearby dischargers on a waterway is now a tool 
being routinely applied by the Colorado Department of Public Health and Environment 
(CDPHE) to develop NPDES discharge permits.  Wasteload allocation is used in addition to 
modeling “mass balance” calculations. The WQTR report includes mass balance results for 
selected parameters for just some pollutants discharged to the Cache la Poudre River.  However, 
no wasteload allocation modeling was done.  Wasteload allocation modeling should be 
completed and reported for all NISP alternatives to also include all key point-source NPDES 
dischargers to the Cache la Poudre River.  Permitted dischargers include the City of Fort Collins, 
Boxelder Sanitation District, South Fort Collins Sanitation District, Town of Windsor, Kodak 
Colorado Division, and the City of Greeley.   Failure to perform these modeling tasks may 
underestimate potential adverse impacts of NISP on these permitted dischargers and the Cache la 
Poudre River.  

There is no mention in the WQTR of either “acute” or “chronic” total ammonia discharge limits 
that are common to all the NPDES discharge permits for all of the major municipal water 
reclamation and sanitation districts that discharge to the Poudre River.  These are the same 
communities and sanitation districts that will bear the burdens of operating and maintaining 
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treatment systems to meet ever more stringent wastewater discharge limits resulting from NISP. 
Both acute and chronic total ammonia limits should be calculated using both the Colorado 
Ammonia Model (CAM) and the Colorado AMMTOX model for these key point-source 
dischargers under the various reduced flow regimens resulting from NISP and presented in an 
SDEIS and subsequent documents..   

The DEIS fails to provide adequate data, modeling and analysis of these critical wastewater 
pollutant discharge and river water quality issues. The Corps must evaluate and address these 
issues and must fully address the expected impacts in accordance with the Section 404(b)(1) 
Guidelines.  See Section II.1a of these Comments for further discussion in this regard.   This 
must be done in an SDEIS, Revised Section 404(b)(1) Analysis and subsequent documents.   

Deteriorating water quality in the Poudre River resulting from NISP-caused reductions in flows 
would cause the development and enforcement of more stringent limits in the City’s wastewater 
discharge permits, whether or not new “nutrient standards” (discussed below) are adopted.  In 
turn, this would likely require the added expense of designing, operating and maintaining 
advanced wastewater treatment (AWT) systems at the City’s two water reclamation facilities to 
meet the more stringent limits.  In fact, the construction and operation of AWT systems in Fort 
Collins is already identified as a likely outcome of NISP (DEIS Section 4.5.9 Mitigation, p. 4-
36). 

The “nutrient standards” currently being developed by CDPHE will likely result in extreme 
reductions in allowed levels of pollutants such as phosphates and nitrogen that can be discharged 
to the River. The City and other permitted dischargers to the River are generally aware that 
nutrient standards are on the regulatory horizon.  As a consequence, the nutrient standards and 
subsequent discharge regulations place AWT on the 20-year strategic planning, design, 
construction, operation and maintenance horizon for NPDES-permitted dischargers to the River.  
Current professional engineering estimates for design and construction of AWT in Fort Collins 
range from $75 million to $125 million (net present value), plus significant additional annual 
operation and maintenance costs.  A 20- year planning horizon gives the City time to incorporate 
these projected costs into its Wastewater Utility rate structure.  However, the projected river flow 
reductions and corresponding deterioration of Poudre River water quality resulting from NISP 
turn that long-term planning horizon on its head: under its proposed schedule, NISP would be 
on-line and nutrient standards enforced in the City’s discharge permits on or shortly after 2014 – 
requiring massive wastewater treatment upgrades more than a dozen years sooner than would 
otherwise be necessary.  This time squeeze would place an extreme financial burden on Fort 
Collins wastewater ratepayers. 

2c.  Summary of Regulatory Impacts to Poudre River Water Quality 
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Summary of Regulatory Impacts of NISP Operations on the Poudre River from the foothills through the City of Fort Collins. 

Water Quality 
Parameter 

Affected Stretch of 
River 

Stream Standard Current Status Impact of NISP 

pH 
Poudre from Monroe 
Canal to Shields St. 

6.5 – 9.0 
pH units 

Impaired; Listed on the 
CO 303(d) list of 
impaired waters 

Increases in pH; further 
water quality 
impairment 

Copperd Poudre from Monroe 
Canal to Shields St. 

7 µg/l (acute, dissolved) 

5 µg/l (chronic, dissolved)

Impaired; Listed on the 
CO 303(d) list of 
impaired waters 

Higher concentrations of 
Cu, further water quality 
impairment and 
impairment of aquatic 
life and recreational use 

Water Temperature 
Poudre from Monroe 
Canal to Shields St. 

17°C (June – Sept) 

9°C (Oct – May) 

Interim Std of 20ºCi  

Currently meets water 
quality standards 

Increases in water 
temperature;  further 
water quality 
impairment and 
impairment of aquatic 
life and recreational use 

Aquatic Life Use 
Poudre from North Fork 
to Shields St. Aquatic Life Cold 2e

Listed on the CO 
Monitoring and 
Evaluation List 

Further impairment of 
aquatic life use 

E. coli 
Poudre upstream of 
Boxelder Cr. 

126 cfu/ 
100 mla

meets water quality 
standards 

Higher concentrations of 
E. coli, water quality 
impairment and 
impairment of water-
based recreation 

E. coli 
Poudre downstream of 
Boxelder Cr to So Platte 

126 cfu/ 
100 mla

Impaired; Listed on the 
2008 CO 303(d) list of 
impaired waters 

Higher concentrations of 
E. coli, further water 
quality impairment and 
impairment of water-
based recreation 
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Summary of Regulatory Impacts of NISP Operations on the Poudre River from the foothills through the City of Fort Collins (continued): 
Water Quality 
Parameter 

Affected Stretch of 
River 

Stream Standard Current Status Impact of NISP 

Selenium 
Poudre downstream of 
Boxelder Cr to So. Platte

18.4 µg/l (acuteb)
4.6 µg/l (chronicc)

Impaired; Listed on the 
2008 CO 303(d) list of 
impaired waters 

Higher concentrations of 
Se, further water quality 
impairment and 
impairment of aquatic 
life use 

  

Dissolved Oxygen Horsetooth 
6.0 mg/l 
7.0 mg/l (spf)

Impaired; Listed on the 
CO 303(d) list of 
impaired waters 

Impact unknown; 
NCWCD Study Group 

Aquatic Life Use Horsetooth Aquatic Life Cold 1g
Impaired; listed on the 
Colorado 303(d) list for 
Mercury FCA h

Unknown impact on 
303(d) listing or Hg  

a/ Geometric mean of a representative sample set. 
b/ Acute Standard means the level not to be exceeded by the concentration for either a single sample or calculated as an average of all samples collected during a 
one-day period. 
c/ Chronic Standard means the level not to be exceeded by the concentration for either a single representative sample or calculated as an average of all samples 
collected during a thirty-day period. 
d/  Copper water quality standards are hardness dependent; values listed assume a hardness of 50 mg/L, based on USGS data (USGS 2006) (See NISP Water 
Quality Technical Report). 
e/ Aquatic Life Cold 2 means surface waters currently not capable of sustaining a wide variety of cold water biota, including sensitive species, due to physical 
habitat, flows, or water quality conditions. 
f/  Sp = spawning season.  Spawning criteria are to be applied on a seasonal basis where the Division determines that the habitat that will be affected by the 
physical mixing zone is suitable for spawning by fish species that are expected to be present.  
g/  Aquatic Life Cold 1 means surface waters currently capable of sustaining a wide variety of cold water biota, including sensitive species. 
h/  FCA = Fish Consumption Advisory. 
i/  An interim standard of 20ºC was adopted for cold water segments in the South Platte River Basin until the June 2009 South Platte Basin Rulemaking Hearing.



City of Fort Collins NISP DEIS Comments 
September 10, 2008 

3. Trichloroethylene (TCE)

DEIS Executive Summary: page ES-8 
Statement: “TCE contaminated ground water located in the vicinity of the forebay will 
require mitigation efforts associated with forebay construction activities.”

And;

DEIS Section: 3.23.3 Glade Reservoir Forebay, page 3-126 
Statement:  “The forebay is planned to be isolated from the ground water table by 
installation of perimeter slurry walls keyed into unweathered bedrock.” 

Comment:  The Lyons Formation will be extensively exposed within the footprint of the 
proposed forebay.  Therefore, attempting to isolate the forebay from the water table with 
perimeter slurry walls will not isolate it from the underlying TCE plume in water-bearing 
zones within the Lyons Sandstone.  Furthermore, if the forebay is completely lined (sides 
and bottom) with an impermeable liner as described in DEIS Section 5.10, the potential 
for offsite movement of the trichloroethylene (TCE) plume must be evaluated.  
Additional seasonal monitoring and subsequent groundwater modeling is required to 
accurately assess the potential for groundwater interaction with and migration of the TCE 
plume under NISP project conditions.  Potential adverse impacts of the TCE 
contaminated groundwater can not be adequately assessed or accurately evaluated 
because of this lack of monitoring and modeling.  An SDEIS must be prepared that 
includes this information.  This information is essential for the Corps to discharge its 
obligations under Section 230.22 of the Section 404(b)(1) Guidelines relating to the 
effects of a proposed permitted activity on water quality. 

DEIS Section: 3.23.3.1 TCE Plume, page 3-126 
Statement:  “The second water-bearing zone was encountered at an elevation depth of 
about 5,230 feet (~40 to 50 feet below ground surface (bgs)) in the western and northern 
portions of the northwest area of the proposed forebay.  The second water-bearing zone 
was encountered at an elevation depth of 5,225 feet  (~25 feet bgs) in the southeast 
corner of the proposed forebay at monitoring well NCWCD and at about 5,218 feet (~30 
feet bgs) in the southwest corner of the proposed forebay at monitoring well 13-MW22.  
Ground water concentrations ranged from nondetect to 74.6 µg/L for TCE within the 
second water-bearing zone.”

And;

DEIS Section: 3.23.3.1 TCE Plume, page 3-126 
Statement:  “The third water-bearing zone was encountered at an approximate elevation 
depth of 5,220 feet (~50 feet bgs) in the western portion of the northwest area of the 
proposed forebay.  Groundwater concentrations ranged from nondetect to 42.7 µg/L for 
TCE within the third water-bearing zone.” 
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And;

DEIS Section: 3.23.3.1 TCE Plume, page 3-126 
Statement:  “The second, third, and fourth water-bearing zones are semi-confined and 
have an upward vertical gradient.”

And;

DEIS Section: 3.23.3.1 TCE Plume, page 3-127 
Statement: “Seasonal monitoring was not performed as part of the Corps Remediation 
Investigation and, as a result, seasonal fluctuations in TCE concentrations and 
groundwater elevations have not been assessed.  Based on methods reported by the 
Corps, ground water elevation measurements and sampling were not conducted for all 
wells during one sampling event.  Instead, reported ground water elevations and 
sampling results were either conducted in December 2003, January 2004, or May 2004, 
and represent data collected over a range of seasonal conditions.”

And;

DEIS Section: 3.23.3.1 TCE Plume, page 3-127 
Statement:  “TCE concentrations in ground water above the Colorado standard of 5 
µg/L have not been detected beneath the proposed forebay within the second or third 
water-bearing units.” 

And;

DEIS Section: 3.23.3.1 TCE Plume, page 3-127 
Statement:  “Ground water from the second water-bearing unit is expected to be 
encountered during excavation activities within the southern half of the forebay.”

And;

DEIS Section: 3.23.3.1 TCE Plume, page 3-127 
Statement:  “TCE concentrations in ground water beneath the northwest corner of the 
proposed forebay are anticipated to be just below the Colorado standard.” 

And;

DEIS Section: 3.23.3.1 TCE Plume, page 3-127 
Statement:  “Although TCE contaminated ground water above the Colorado standards 
is not anticipated, potential seasonal variations in TCE concentrations and ground water 
depth were not evaluated during the Corps’ site characterization and as a result, the 
exact TCE concentration and depth of ground water within the proposed forebay is 
unknown. The proposed forebay location and depth is subject to change based on 
potential pilot boreholes and initial excavation activities.” 
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And;

DEIS Section: 4.7.2 Glade Reservoir, page 4-38 
Statement: “If seepage enters the Lyons Formation, there would be additional dilution 
of the already low TCE concentrations. Because seepage from the reservoir would either 
follow topography downstream of the dam and/or move down a structural dip in the 
bedrock units, the source area for the TCE plume would not likely be affected by the 
reservoir.” 

And;

TCE Technical Memorandum – Glade Forebay, page 3 
Statement: “ … the MWH design would require the forebay to be constructed to a lower 
depth so that the forebay will be filled by gravity…, the MWH design is currently 
proposed to avoid the use of a pump station.” 

Comment (applies to all above Statements):   The DEIS conclusion that 
trichloroethylene (TCE) concentrations above the Colorado standard of 5 µg/L have not 
been detected beneath the proposed forebay for Glade Reservoir within the second or 
third water-bearing units is based on very limited sampling in late 2003 and early to mid-
2004.  Only 3 monitoring wells were located in the area of the proposed forebay footprint 
itself. Significantly higher TCE concentrations (74.6 and 42.7 µg/L in the second and 
third water-bearing formations, respectively) were found approximately ¼ mile northwest 
(upgradient) from the northwest portion of the proposed forebay (ERO, November 22, 
2006).

Review of the DEIS, supporting documents and technical reports does not reveal any 
potentiometric mapping of hydraulic heads in the water-bearing units that have been 
impacted by past TCE releases.  Therefore, accurate delineation of ground water flow 
direction and rate of movement are lacking.  Considering that groundwater flow in the 
Lyons Formation is described as upward in the area of the proposed forebay, and that the 
water-bearing units are semi-confined (i.e., “leaky”), the potential for future migration of 
TCE-contaminated groundwater, including potential offsite movement caused by project-
related changes in hydraulic heads, has not been adequately assessed by the DEIS.  
Additional monitoring and subsequent groundwater modeling is required to accurately 
assess the potential for groundwater interaction with and migration of the plume under 
NISP project conditions.   This information must be presented in an SDEIS for the project 
and in any subsequent documents. 

Although an impermeable lining is proposed for the forebay to “eliminate seepage 
losses/gains during operation of the forebay – page 5”, additional data must be gathered 
about the seasonality in groundwater levels and TCE concentrations. If seasonal 
groundwater levels are significantly higher than the forebay bottom elevation, there will 
be an ongoing potential for TCE to seep into the forebay, Glade Reservoir, and any 
connected water supply source including the Poudre River and Horsetooth Reservoir. 
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This situation will necessitate the treatment of the existing TCE plume(s) prior to the 
operation of Glade Reservoir. Treatment of TCE-contaminated aquifers is challenging 
and is the subject of ongoing research. 

We have reviewed the “DRAFT FINAL - FEASIBILITY STUDY REPORT - F.E. 
WARREN AIR FORCE BASE FORMER ATLAS "E" MISSILE SITE 13, LAPORTE, 
COLORADO” Report prepared by the U.S. Army Corps of Engineers, Omaha District in 
January 2007 (the 2007 Feasibility Study Report). In this Report, page ES-2 states: “The 
discharge point of the regional aquifer is interpreted from groundwater flow direction to 
be the Cache la Poudre River located south of the site.”   

Simply put, not treated, TCE-contaminated groundwater will eventually reach the Poudre 
River. Impacts from Glade Reservoir will: (1) increase groundwater levels at the vicinity 
of the Reservoir, including the TCE plume area; and, (2) lower the groundwater levels 
near the Poudre River as the flows in the River are reduced. The net effect will likely be to 
speed TCE migration into the Poudre River.  This is a significant impact to the aquatic 
ecosystem that would not happen but for the proposed placement of the Glade Reservoir.  
This impact requires detailed consideration in an SDEIS,  See Section 230.22 of the 
Section 404(b)(1) Guidelines.   

On Page ES-2, the 2007 Feasibility Study Report notes that the maximum detected TCE 
concentration was 140 � g/L. This is about twice the value listed in the August 18, 2006, 
ERO TCE Tech Memo (Page 2). Furthermore, both values are substantially above the 
Maximum Contaminant Level (MCL) of 5 µg/L for TCE. It must also be noted that the 
MCL Goal (MCLG) for TCE is zero. The MCLG is the level of a contaminant in 
drinking water below which there is no known or expected risk to health. MCLGs allow 
for a margin of safety and are non-enforceable public health goals. In general, the EPA 
sets MCLs as close to MCLGs as feasible using the best available treatment technology 
and taking cost into consideration. 

The estimated groundwater velocity at 131.4 ft/year (page ES-2) is not based on pump 
tests as none have been performed at the site. It is well established that pump tests are the 
only means through which a reasonable estimate could be derived for groundwater 
aquifer properties and estimated velocities. Calibrated numerical models used in 
preparing the technical reports regarding the TCE plume and subsequently reflected in 
the DEIS will also suffer the same handicap as their parameters are not based on pump 
tests. In addition, more data are required to understand the existing seasonality in water 
levels and, perhaps, TCE concentrations at the site. Significant additional effort will be 
required to accurately monitor and evaluate the properties and movement of the 
groundwater TCE plume. 

For risk assessment purposes, only the occupational worker and resident were identified 
as potential receptors of TCE. However, if the additional hydraulic gradient created by 
seepage from the proposed Glade reservoir results in faster groundwater migration 
towards the Poudre River, another important exposure pathway is thereby identified.  
This pathway could result in significant human and wildlife exposure to TCE and 
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requires extensive, detailed consideration in an SDEIS. This potential exposure pathway 
could prove to be significantly worse if an easier or preferential flow path is intercepted 
by the TCE plume toward the Poudre River.  

It is noteworthy that the 2007 Feasibility Study Report states that groundwater flow is 
contained in the bedrock water-bearing zones and appears to be dependent on secondary 
porosity along fractures. Fractured flow at the site has not been reasonably characterized 
yet, but needs to be evaluated in light of the new possible groundwater exposure 
pathways due to Glade Reservoir.  

The 2007 Feasibility Study Report identified five remediation alternatives for the TCE-
contaminated groundwater: No Action, Monitoring and Aquifer Use Restrictions, 
Augmented Extraction and Treatment, Enhanced Reductive Dechlorination, and 
Chemical Oxidation. However, the evaluation of these alternatives was based on plume 
dimensions and configurations derived from groundwater modeling. As stated before, we 
find the data used to construct the model to be highly insufficient, especially with the 
possible increased hydraulic gradients due to reservoir seepage. This lack of data covers 
aquifer hydraulic parameters as well as the range of fluctuation over the seasons for water 
levels and TCE concentrations.

There are numerous potential environmental and public health risks associated with the 
TCE-contaminated groundwater plume located below and adjacent to the proposed 
forebay at the face of the Glade Reservoir dam.  However, the DEIS essentially ignores 
all remediation proposals identified in the 2007 Feasibility Study Report.  Rather than 
assess, evaluate, and address the contamination problem, the DEIS attempts to avoid the 
issue by following the tenuous path of adaptive management.  However, adaptive 
management is a means of implementing mitigation – it is not a substitute for complete 
assessment and for consideration of significant impacts and how to address them..   

Furthermore, the groundwater monitoring studies cited and used to develop the DEIS for 
the site were poorly designed and poorly executed.  For example, no groundwater depths 
were measured at any of the monitoring wells during one sampling mission to the site.  
Yet seasonal real-world depth to groundwater data at the site’s monitoring wells is 
essential to identify and then model the nature and extent of TCE contamination and 
plume movement in the area.  No seasonal groundwater depth data were collected.  No 
groundwater modeling craft for a project of this magnitude can withstand the burden of 
inadequate seasonal data; modeling forecasts become simply guesswork.  Proposed steps 
identified in the DEIS to avoid, minimize the harm, or mitigate TCE groundwater 
contamination in the area are crippled by a lack of adequate monitoring data in the 
supporting documents used to develop the DEIS and therefore cannot be effectively 
evaluated at this time. 

The failure of the DEIS to address this issue, including the complete failure to consider 
the effects of placing a large reservoir upgradient of the contamination, is a fundamental 
deficiency that requires an SDEIS and Revised Section 404(b)(1) Analysis. 
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4. NISP Operations  

The following comments address a number of ways in which the DEIS is deficient due to 
its failure to provide sufficient information about how NISP will be operated.  Without 
this information it is not possible to understand the potential impacts associated with 
NISP and for the Corps to adequately assess these impacts or address them in accordance 
with the Section 404(b)(1) Guidelines.  See Section II.1a of these Comments 

4a. Comments on DEIS 

DEIS Section: 2.3.1 Diversions from the Cache la Poudre River, page 2-25 (similar 
reference in DEIS Section 2.4.1.7, page 2-33 and elsewhere) 
Statement:  “The proposed Glade Reservoir would also divert from the existing Munroe 
Canal diversion (Section 2.4.1.7).”

Comment:   The City, both as a North Poudre Irrigation Company shareholder and as a 
participant in the Pleasant Valley Pipeline (which diverts from the Munroe Canal), has 
considerable interest in how the Munroe Canal is used. Operational criteria and/or 
limitations need to be established that will avoid injury to any of the current users of the 
Munroe Canal. 

DEIS Section: 2.3.3.1 Reclamation Contract Subalternative, page 2-27 
Statement:  “The proposed exchange involves the annual delivery of 29,500 AF from 
Carter Lake to the NISP southern Participants, with equivalent replacement water to be 
released (1) from Glade Reservoir directly to the Poudre River to meet C-BT irrigation 
needs…”

Comment:   The City typically performs Colorado-Big Thompson (C-BT) exchanges 
with other water users in the Poudre River Basin that benefit the City.  Since the District 
will be operating both the C-BT project and NISP, the District may impose conditions on 
C-BT uses that will favor the NISP/Glade exchanges over other exchanges such as those 
historically relied upon by the City.  This additional potential impact to municipal water 
supplies must be assessed and addressed under the Section 404(b)(1) Guidelines.  See
Section II.1a of these Comments.  Additional evaluation is needed to adequately address 
impacts that could be detrimental to the City and other water users in the Poudre River 
Basin because of the need to exchange 29,500 acre feet for use by the Southern 
Participants in NISP. NISP operations must avoid impacting the City’s C-BT exchanges. 

DEIS Section: 2.4.1.2 Participants’ Ability to Purchase and Sell Participation in 
NISP, page 2-31 
Statement:  “The ability to purchase and sell contracts in NISP would not alter the size 
or operation of NISP.” 
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Comment:   Additional evaluation of the impact of transferring contracts is needed. 
Although transfer of NISP participation would likely not affect the way Glade Reservoir 
is filled, it could certainly affect the way Glade water is delivered.  The delivery of NISP 
water from Glade Reservoir is split among Northern Participants and Southern 
Participants and will be performed in different ways, as discussed in DEIS Sections 2.3.3 
and 2.3.4.  If portions of NISP were transferred from the Northern Participants to the 
Southern Participants, it would require additional C-BT exchanges and/or would alter the 
amount of water that could be delivered through a Glade-to-Horsetooth pipeline, which 
could affect the water quality in Horsetooth.  If portions of NISP were transferred from 
the Southern Participants to the Northern Participants (as those terms are defined in the 
DEIS), it could increase the amount of exchanges from Glade to the Munroe and into the 
Pleasant Valley Pipeline (PVP), reducing flows in those stretches of the River.  These 
potential impacts need to be addressed. 

DEIS Section: 2.4.1.3 Sources of Water for Initial Fill of Glade Reservoir, page 2-31 
(also MEMORANDUM Northern Integrated Supply Project  Environmental Impact 
Statement Impacts Due to Glade Reservoir Start-Up Diversions, October 16, 2007, 
page 7 of 15) 
Statement: “At the time of project start-up, NISP Participants will need approximately 
10,000 to 15,000 AF of yield. If water is not available from the Grey Mountain water 
right, then other water sources could be considered by NISP Participants as interim 
supplies.” 

Comment: These sections discuss using water rights as sources for the initial fill of 
Glade Reservoir other than those identified and modeled with the preferred alternative.  
The City has utilized some of these water sources in the past and may need to do so in the 
future, which may create competition for these sources.  The use of these Poudre River 
Basin sources is not covered under the District’s water rights for the NISP project.  
Further, the impacts of using Poudre River Basin sources (other than the NISP water 
rights) for this purpose have not been adequately evaluated.  These potential impacts 
must be identified and analyzed in the SDEIS.  To avoid potential impacts, Southern 
Participants should use Windy Gap water and/or Colorado-Big Thompson (C-BT) water 
rather than renting or buying water from Poudre River Basin irrigation companies (i.e., 
Grand River Ditch and/or Tunnel Water Company).  If the use of non-NISP Poudre River 
Basin water rights is allowed, then appropriate limitations (such as volumetric and/or 
number of years) should be imposed on the use of these sources.  In addition, the District 
must commit to a timeframe for bringing Galeton Reservoir on-line and minimize the 
need to use any additional start-up diversions from the Poudre River Basin. 

DEIS Section: 2.4.1.4 Sources of Water for Drought Conditions, page 2-32 
Statement:  “The District desires the ability to provide water to NISP in years when the 
annual divertible flows from the Poudre River fall below 20,000 AF.”
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Comment:  This section discusses using other water rights than those identified and 
modeled in the proposed alternative during drought years more severe than those 
modeled in the DEIS.  The utilization of sources other than the NISP decreed flows (Grey 
Mountain right and the SPWCP rights and exchanges) to supply NISP participants could 
have a greater impact on river conditions through Fort Collins than that currently 
predicted and described in the analysis or these Comments.  As discussed in Part IV of 
these Comments, the impacts from NISP to aquatic resources in and through Fort Collins 
are expected to be extensive and severe.  In addition, to allow the utilization of NISP for 
non-NISP flows would open the door to the possibility of moving additional Poudre 
River Basin water rights (such as converted agricultural rights) through the NISP 
facilities and/or exchanges, and this would have an even greater impact to river 
conditions through Fort Collins. These potential impacts must be evaluated and factored 
throughout relevant sections of an SDEIS. 

The District may be relying upon water provided by Poudre River Basin agricultural 
producers to supply water to NISP participants in the long-term, rather than relying on 
NISP decree water rights. To address the potential impacts associated with possible use 
of these Poudre River Basin sources, NISP participants must be required to reduce use, 
enter into dry-year leases, or acquire supplies within their own river basins.  NISP must 
not be used to facilitate the transfer of water from Poudre River Basin agricultural lands 
to other basins, especially during severe drought events.  Appropriate limitations must be 
imposed on the total amount of non-NISP decreed water that can be used via NISP 
facilities, both in volume and in number of years. 

4b.   Comments on Water Resources Technical Report (WRTR) 

WRTR Section: 7.1 Summary of simulated NISP diversions, page 83 
Statement:  “NISP would divert water into the primary storage facility (either Glade 
Reservoir or Cactus Hill Reservoir) through three pathways: … 

· SPWCP storage exchanges with Timnath Reservoir, Big Windsor Reservoir, and 
Terry Lake.” 

Comment:   The use of Terry Lake, Big Windsor Reservoir, and Timnath Reservoir to 
perform SPWCP exchanges needs to be described in more detail.  According to State of 
Colorado Water Diversion reports, these reservoirs typically fill during the winter 
months.  However, Tables 22, 23, and 24 of the WRTR show that the majority of SPWCP 
exchanges into Glade Reservoir that are associated with these reservoirs occur primarily 
in April, May, and June.  The impacts related to these exchanges, which could potentially 
be negative or positive, cannot be evaluated due to a lack of adequate information.  An 
SDEIS must be prepared to analyze and consider these impacts. 



City of Fort Collins NISP DEIS Comments 
September 10, 2008 

86

5.   Cumulative Effects

5a.   Comments on DEIS 

DEIS Section: 4.28.2.1 Water –Based Actions page, page 4-98 (also WRTR Section 
8.1.6 Conclusions regarding HSWMP cumulative effects, page 156)
Statement:  “ Based on the currently available information for the HSWMPs, it is not possible 
to accurately determine the effects to Poudre River flows associated with the transfer and/or 
exchange of irrigation water from existing ditch headgates to the new proposed HSWMPs storage 
facilities.  As a result of the transfer of nearly 36,000 AF of agricultural water, it is 
likely that there will be substantial changes in flow on the Poudre River between the 
points of diversion for the HSWMPs and the current points of diversion.” 

Comment:   In order to appropriately assess impacts to the stream system, including the 
cumulative effects of the Halligan-Seaman Water Management Project (HSWMP), there 
should be more definitive modeling done which includes all reasonably foreseeable 
actions.  The City has recently been working with the Corps of Engineers on the 
permitting process for the HSWMP.  The Corps should incorporate new modeling efforts 
for the HSWMP into the cumulative effects analysis for NISP.  More accurate modeling 
results are essential to properly define and distribute mitigation requirements between the 
various projects under consideration in the Poudre Basin.  For example, the later part of 
this statement implies that the HSWMP might deplete the River by up to 36,000 acre feet, 
since that is the estimated increase in firm yield needed by its participants. Unlike NISP, 
the HSWMP depletions to the River are not highly correlated with the increased firm 
yield of the project. Thus, HSWMP will result in much smaller reductions in flow in the 
affected River stretches since the use of the proposed reservoir enlargements allows 
additional use of other sources controlled by the HSWMP participants (such as Colorado-
Big Thompson (C-BT) units).  In addition, much of the converted agricultural water 
rights can be used by HSWMP participants directly without the reservoir enlargements.  
The storage of some of these rights allows the water to be used more efficiently, 
particularly during drought periods.  These considerations as evidenced by additional 
modeling should be discussed in this section in an SDEIS, to more accurately describe 
the cumulative impacts of NISP given the projected operations of the HSWMP.  Failure 
to use this more accurate approach would deny decision makers critical information and 
violate both NEPA and Section 404. 

DEIS Section: 4.28.3.1 Actions Not Considered Reasonably Foreseeable (Water-
Based Activities - Water Rights Acquisition and Transfer), page 4-106 
Statement:  “Water rights transfers from agricultural to municipal and industrial uses in 
the South Platte River and the Cache la Poudre River watersheds are likely. The 
transfers and timing of the transfers that would take place are impossible to predict, as 
they would take place in the free market.” 

Comment: The viability of the South Platte Water Conservation Project (SPWCP) 
exchanges relies on the Larimer and Weld and the New Cache companies’ water rights 
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remaining within those two irrigation systems. If enough water in those systems is 
transferred out of the ditches, this would seriously affect the District’s ability to deliver 
sufficient water to Glade Reservoir.  The transfer of shares from these systems to 
municipal uses should be considered a foreseeable action and an SDEIS must address 
how water would be delivered from Galeton to Glade in the event that the SPWCP 
exchanges cannot be implemented due to these transfers.  Alternatively, the District must 
produce contracts and conservation easements to support the position that the SPWCP 
exchanges will remain a viable means of delivering water to NISP.  The NISP project 
should not be used to facilitate the transfer of water from Poudre River Basin agricultural 
lands to other basins. 

5b.   Comments on the Water Resources Technical Report (WRTR) 

WRTR Section: 8.1.2.2 Proposed agricultural transfers for storage in Halligan, 
pages 144 and 146
Statement:  “For example, the combined June flow rate limitation in any single year is 
139.09 cfs. Figure 8 shows that average monthly synthesized natural flows at the Canyon 
Mouth exceed 1,800 cfs in June. This suggests that diversion of Fort Collins’ South Side 
Ditch water at the Halligan and/or Seaman alternate places of storage could have the 
effect of reducing native flows in the Poudre River reach that includes the Canyon Mouth 
by over 7.5 percent.”

And; 

Statement:  “If the same average annual diversion (14,169 AF) is assumed from the 
80CW103 decree, Fort Collins’ average annual allotment of PVLC water would be 
approximately 10,910 AF.”

Comment:   These statements overstate the amount of water that the City can move to 
Halligan (and/or Seaman) Reservoir.  These values do not include considerations for 
ditch losses and the use of these water rights to meet raw water needs within the City.  In 
addition, the City’s use of these rights has been and will continue to be made without the 
Halligan-Seaman Water Management Project (HSWMP) reservoir enlargements.  For the 
water that is stored, the HSWMP will allow these rights to be used more efficiently.  
These considerations must be addressed in an SDEIS in order to more accurately describe 
the cumulative effects of the HSWMP. 
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