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M E M O R A N D U M

TO: Mark R. Peterson, PE 

FROM: Rich Follmer 

DATE: November 13, 2018 

SUBJECT: Thornton Water Project 
 - Summary of Existing Conditions and Project Impacts 
FHU Reference No. 118104-05 

_______________________________________________________________________________ 

This memorandum serves to summarize our analyses related to the Thornton Water Project and its 
potential impacts on traffic routing for the several pipeline alternatives.  This memorandum summarizes 
several analysis components: 

Existing traffic volumes and level of service information for 21 intersections near the potential
pipeline routes,
The approximate number of disrupted homes during pipeline construction,
Potential detour routes for the pipeline alignments,
A summary of impacts for detoured traffic, and
Temporary operational or infrastructure recommendations.

The following information summarizes each of these task elements. 

Traff ic  Volumes 

Traffic volume data was recorded at 21 intersections primarily along Larimer County Road (LCR) 56, 
Douglas Road, and Shields Street, but also at nearby/adjoining intersections that are likely to be influenced 
by the pipeline construction.  As can be imagined, traffic volumes vary by intersection and by individual 
movement, with some movements experiencing a relatively high level of traffic, while others have quite low 
levels. 

Figures 1 and 2 summarize the recorded traffic volumes; each intersection in numbered 1 through 21 for 
clarity purposes.  This information is documented for the AM and PM peak hours of a typical weekday 
which represents the morning and evening times of typical commuter traffic when motorists are heading 
to/from work or other destinations.  The AM and PM peak hours are usually the two highest hours of 
vehicle traffic along our roadways, with the PM peak hour typically the highest hour of the day.  Traffic 
volumes can be quite directional sometimes.  For example, the State Highway (SH) 1/LCR 56 intersection 
has a larger level of vehicle movements heading towards Fort Collins during the AM peak hour than are 
heading towards the north, while the opposite is true during the PM peak when motorists are leaving Fort 
Collins.
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You are likely already aware of some of the more critical intersection movements, but I wanted to point 
out a few of the ones that have the higher levels of existing traffic: 

NB/SB through movements approach/exceed 400 vehicles per hour (vph) during some peak hours 
on SH 1 from the Country Club Road intersection to the LCR 58  intersection; the through 
movements reach 575 vph at the SH 1/LCR 56 intersection in the southbound direction during the 
AM peak hour 
EB/WB through movements exceed 400 vph on US 287/SH 14 at the Shields Street intersection 
NB right turns (PM peak hour) and westbound left turns (AM peak hour) are reciprocal movements 
and they approach 600 vph at the US 287/SH 14/SH 1 intersection 
NB right turns (PM peak hour) and westbound left turns (AM peak hour) reach 300 vph at the 
Country Club Road/Gregory Road intersection (also reciprocal movements) 
SB right turns (AM peak hour) and eastbound left turns (PM peak hour) at the Country Club 
Road/Turnberry Road intersection are also reciprocal movements and they are approximately 
250 vph 

 
Also of importance to understand are the movements that have a relatively low level of traffic during the 
AM and PM peak hours.  While there are certain movements with traffic volumes less than 10 vph sprinkled 
amongst the 21 intersections (not at all intersections), I wanted to point out the level of vehicle movements 
along LCR 56 since it is one of the possible pipeline routes.  As you can see on Figure 2, all movements 
to/from or along LCR 56 are less than 10 vph (Intersection No’s. 18 through 21). 

Intersection Geometry & Traff ic  Control  

Intersection geometry varies by location with some intersections having only one lane for left/through/right 
movements on each intersection approach, while others may have shared through/left or through/right 
lanes (“T” intersections for example).  Exclusive left and right turn lanes exist at some locations and only 
one location has two through lanes (US 287/SH 14 at SH 1 – Intersection No. 6).  

Traffic signals exist at four locations: 
 

1. US 287/SH 14/Shields Street (Intersection No. 5) 
2. US 287/SH 14/SH 1 (Intersection No. 6) 
3. SH 1/Country Club Road (Intersection No. 7) 
4. Shields Street/Willox Lane (Intersection No. 14) 

We understand that two additional traffic signals are being planned, but their schedule for construction is 
not known: 
 

1. SH 1/Douglas Road (Intersection No. 2) 
2. Country Club Road/Turnberry Road (Intersection No. 11) 

All other intersections are controlled by stop signs on the minor street approaches (16 total), with one 
intersection having stop signs on each intersection approach (Country Club Road/Gregory Road – 
Intersection No. 10).  
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Operational  Analyses 
Capacity analyses were conducted at the study area intersections using analysis methods documented in the 
Highway Capacity Manual, 2010 by the Transportation Research Board.  These analyses use the existing 
traffic volumes, intersection lane geometry, and traffic control to develop a LOS, a measure of the ease of 
traffic flow through an intersection.  Level of service A represents relatively uninterrupted flow with little 
or no vehicle delay, while LOS F represents undue delay and excessive congestion.  LOS delay criteria for 
both signalized and stop-controlled intersections is shown in Tables A1 and A2 at the end of this 
memorandum. 
 
As can be seen on Figures 3 and 4, overall intersection levels of service are LOS A or B (average motorist 
delay is less than 20 seconds) at the signalized intersections during both peak hours.  Individual movements 
at the signalized intersections operate at LOS D or better during the peak hours (35 to 55 seconds of 
average delay). 
 
Intersections controlled by stop signs have varying LOS for the differing movements that must yield to 
other traffic.  Most intersection movements operate well at LOS C or better (15 to 25 seconds of average 
delay) which is considered very acceptable for peak hour conditions.  Only a few movements operate in the 
LOS D (25 to 35 seconds of delay) to LOS F (>50 seconds of average delay) range during the AM and PM 
peak hours: 
 
SH 1/Douglas Road Intersection 
 

Westbound left turn = LOS D (AM and PM peak hours) 
Eastbound left turn = LOS E (PM peak hour) 

Country Club Road/Gregory Road 
 

Northbound right turn = LOS F (PM peak hour) 

Country Club Road/Turnberry Road 
 

Eastbound through/left = LOS F (PM peak hour) 
Eastbound right turn = LOS F (PM peak hour) 

Mountain Vista Drive/Timberline Road 
 

Northbound left/right movement = LOS D (PM peak hour) 

As you can see from this information, the movements with the poorer LOS occur mostly during the PM 
peak hour when traffic volumes are typically the highest on an average day; not a surprising result.
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Approximate Number of Disrupted Homes 

A review of the number of homes that would be disrupted by construction activity was conducted.  This 
review is based only on aerial photography research using GoogleEarth™, not on a detailed field 
investigation.  Table 1 shows that the Douglas Road alignment would impact the most homes, while LCR 
56 would be the least impacted.  Keep in mind that not all of these homes would be impacted at the same 
time but would be impacted at some point during construction.  Each home would always be provided with 
access, but residents may be required to take a different route while construction activity is near their 
driveway/access point. 

Table 1.  Approximate Number of Disputed Homes 

Pipeline Alignment Approximate Number of Disrupted Homes 

Douglas Road  287 

Larimer County Road 56 8 

Shields Street 125 

 

Detour Route Opportunities 

Each of the three pipeline routes will impact intersections somewhat differently.  Most of the alignment 
along LCR 56 is planned to be constructed in private easements with only a few shorter segments requiring 
that through traffic be detoured.  Douglas Road would be impacted the most, with through traffic needing 
to be rerouted from the construction areas. 

Shields Street would have relatively smaller impacts since most of the alignment is also projected to be 
within private easements.  It is understood that one lane of vehicle traffic, with alternating directions, would 
always be available except for short time periods when pipeline construction needs to cross Shields Street.  
Motorists may still choose to avoid Shields Street for most of their regional trips; only using it for trips 
to/from destinations along Shields Street. 

Regardless of the pipeline alignment, there are detour alternatives.  Figures 5 through 7 provide a 
simplistic graphical representation of detour route options.  As you know, it will be necessary for the City 
of Thornton to provide detour route construction plans during the review process.  Those documents will 
identify appropriate street closure signing and their locations which will be reviewed by Larimer County 
staff for approval. 
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Douglas Road
Detour Options

Larimer County - Douglas Rd Pipeline - OPEN HOUSE   18104-05   11/12/18

FIGURE 6
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Detour Options
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Traff ic  Impacts During Construction 
Recognizing that motorists that travel along the pipeline routes would need to reroute their trip, an 
assessment of how motorists would be detoured was conducted for the LCR 56 and Douglas Road pipeline 
alignments.  As noted, while motorists may avoid Shields Street, they can still travel along this street during 
construction.  As such, Shields Street was not included in this analysis. 

Analys i s  Assumpt ions  
Since pipeline construction will not occur for a few years, there are some development and infrastructure 
changes that will transpire that will change the level of traffic volumes and also the operational conditions at 
a few locations.  The evaluation of impacts include: 
 

Projected traffic from the Waters’ Edge and Country Club Reserve projects were added to the 
recorded intersection vehicle turning movements, and 
The SH 1/Douglas Road (planned by Larimer County) and Country Club Road/Turnberry Road 
(planned by Fort Collins) will have traffic signals installed. 

Analys i s  Process  
Projected traffic volumes that are anticipated to be impacted by construction were reassigned to the local 
street network and through the 21 intersections that are a part of this analysis.  The specific steps taken 
include the estimating of the number of through movements along an alignment, then reassigning those 
vehicle-trips to the potential detour routes based on current travel patterns and destinations. 
 
For example, if the section of LCR 56 is closed between SH 1 and LCR 13, the vehicle-trips that turn onto 
or travel along this segment of LCR 56 are rerouted to the south or north along SH 1 or LCR 13 until they 
reach an intersection that they would have traveled to if they had not been detoured.  This method was 
used for the three main segments of LCR 56 (SH 1 to LCR 13, LCR 13 to LCR 11, and LCR 11 to Giddings 
Road) and along the three main segments of Douglas Road (Shields Street to SH 1, SH 1 to Turnberry 
Road, and Turnberry Road to Giddings Road). 
 
These analyses have only been conducted for the PM peak hour of vehicle activity, the time period when 
traffic volumes are at their highest.  Intersection operations during the AM peak hour are projected to have 
less of an impact. 

Analys i s  Resu lts  
The traffic volumes that result from the reassignment of vehicle-trips were used to evaluate changes in LOS 
similar to what was conducted for existing conditions.  As can be imagined, since traffic volumes along LCR 
56 are extremely low, the impact of rerouting through vehicle movements is almost undetectable.  For the 
rerouting of vehicle-trips along Douglas Road, the same process was used and, given the higher level of 
vehicles along this route, the impacts are slightly greater. 
 
In general, there is sufficient capacity for most of the 21 intersections to absorb the vehicle detouring.  
Tables 2 (LCR 56) and 3 (Douglas Road) summarize whether there are any anticipated intersection 
impacts and, if so, their results.  These tables include information for each of the three alignment segments 
descried above for the PM Peak hour since traffic volumes are typically highest during that time period.  As 
such, I believe this is a conservative approach to the analyses.  Of note, the traffic signal timing parameters 
for the two additional traffic signals are based on my engineering judgment.  
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Table 2. Detour Impact Summary 
- LOS Change is Compared to Existing Conditions 
 

Intersection Segment 

LCR 56 Detour 
SH 1 to LCR 13 LCR 13 to LCR 11 LCR 11 to Giddings 

LOS 
Change? What? LOS 

Change? What? LOS 
Change? What? 

1-Douglas/Shields No  No  No  

2-Douglas/SH 1 
 - Signalized Yes LOS A with 

60s Cycle Yes LOS A with 
60s Cycle Yes LOS A with 

60s Cycle 

3-Douglas/Turnberry Yes N/S; 
LOS a to b Yes N/S; 

LOS a to b Yes N/S; 
LOS a to b 

4-Douglas/Giddings No  No  No  

5-SH 14/Shields No  No  No  

6-SH 14/SH 1 No  No  No  

7-SH 1/Country Club No  No  No  

8-SH 1/Gregory No  No  No  

9-Gregory/Abbotsford No  No  No  

10-Country 
Club/Gregory Yes EB 

LOS b to c Yes EB; 
LOS b to c Yes EB; 

LOS b to c 
11-Country 
Club/Turnberry 
 - Signalized 

Yes LOS B with 
60s Cycle Yes LOS B with 

60s Cycle Yes LOS B with 
60s Cycle 

12-Mountain Vista/ 
Timberline Yes NB; 

LOS d to e Yes NB; 
LOS d to e Yes NB; 

LOS d to e 
13-Mountain Vista/ 
Giddings No  No  No  

14-Shields/Willox No  No  No  

15-SH 1/Terry Lake No  No  No  

16-SH 1/CR 11 No  No  No  

17-SH 1/Giddings No  No  No  

18-SH 1/CR 56 Yes WB; 
LOS b to c Yes WB; 

LOS b to c Yes WB; 
LOS b to c 

19-CR 56/CR 13 No  No  No  

20-CR 56/CR 11 No  No  No  

21-CR 56/Giddings No  No  No  
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Table 3. Detour Impact Summary 
- LOS Change is Compared to Existing Conditions 
 

Intersection Douglas Road Segment 

Douglas Road 
Detour 

Shields to SH 1 SH 1 to Turnberry Turnberry to Giddings 
LOS 

Change? What? LOS 
Change? What? LOS 

Change? What? 

1-Douglas/Shields Yes WB; 
LOS b to a No  No  

2-Douglas/SH 1 
- Signalized Yes LOS B with 

60s Cycle Yes LOS A with 
60s Cycle Yes LOS A with 

60s Cycle 

3-Douglas/Turnberry Yes NB; 
LOS a to b Yes SB; 

LOS a to b Yes NB; 
LOS a to b 

4-Douglas/Giddings No  No  No  

5-SH 14/Shields Yes LOS C with 
60s Cycle No  No  

6-SH 14/SH 1 No  No  No  

7-SH 1/Country Club No  Yes LOS A to B No  

8-SH 1/Gregory Yes WB; 
LOS b to c Yes WB; 

LOS b to c No  

9-
Gregory/Abbotsford No  No  No  

10-Country 
Club/Gregory Yes EB; 

LOS b to c Yes 

EB; 
LOS b to e 
WB; 
LOS c to f 

Yes EB; 
LOS b to c 

11-Country 
Club/Turnberry 
- Signalized 

Yes LOS B with 
60s Cycle Yes LOS B with 

60s Cycle Yes LOS B with 
60s Cycle 

12-Mountain Vista/ 
Timberline Yes NB; 

LOS d to e Yes NB; 
LOS d to f Yes NB; 

LOS d to e 
13-Mountain Vista/ 
Giddings No  No  No  

14-Shields/Willox No  No  No  

15-SH 1/Terry Lake No  No  No  

16-SH 1/CR 11 No  No  No  

17-SH 1/Giddings No  No  No  

18-SH 1/CR 56 No  No  No  

19-CR 56/CR 13 No  No  No  

20-CR 56/CR 11 No  No  No  

21-CR 56/Giddings Yes EB; 
LOS a to b Yes EB; 

LOS a to b Yes EB; 
LOS a to b 
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As you can see from the information contained in these two tables, some intersections will experience a 
change in LOS, but in most cases, it is from one good LOS to another; both are still good operational 
conditions for normal peak hours.  In most cases, it is only a change in a few seconds of additional vehicle 
delay. 
 
The only two locations that will experience some changes that are projected to result in relatively poor 
intersection operations are at the County Club Road/Gregory Road and the Mountain Vista 
Drive/Timberline Road intersections. 
 
The Country Club Road/Gregory Road/Lemay Avenue intersection will see some reductions in LOS for the 
eastbound and westbound directions of travel (not both for each construction segment, however).  In fact, 
when construction is occurring between SH 1 and Turnberry Road, the eastbound and westbound 
directions are projected to experience LOS E or F during the PM peak hour.  The Mountain Vista 
Drive/Timberline Road intersection will also see some deterioration into the LOS E or F levels. 

Temporary Operational  or Infrastructure Recommendations 
As discussed in the previous section, minimal impacts are projected to develop related to the detouring of 
through traffic movements along LCR 56 or Douglas Road.  Some temporary improvements will need to be 
considered if the Douglas Road alignment is the preferred pipeline construction option.  A summary of 
recommended temporary improvements are summarized in Table 4. 
 
Table 4. Temporary Improvement Recommendations 
 

Location Temporary Improvement Recommendation 
Larimer County Road 56 Alignment 

No improvements are recommended 
Douglas Road Alignment 
Country Club Road/Gregory Road 
Intersection Consider the installation of a temporary traffic signal. 

SH 14/Shields Street Intersection 
SH 14/SH 1 Intersection 
SH 1/Gregory Road Intersection 

Adjust traffic signal timing parameters as necessary to reflect 
traffic volume and pattern changes. 
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TABLE A1 
LEVEL OF SERVICE CRITERIA FOR 
TWO-WAY STOP CONTROLLED (TWSC) INTERSECTIONS 
 

Level of Service Delay Range (sec/veh) 

A 0.0 - 10.0 

B >10.0 - 15.0 

C >15.0 - 25.0 

D >25.0 - 35.0 

E >35.0 - 50.0 

F > 50.0 

Adapted from:  Highway Capacity Manual, Transportation Research Board, 2010. 
 
TABLE A2 
LEVEL OF SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS 
 

Level of 
Service 

Control Delay 
(sec/veh) Qualitative Description 

A < 10.0 Good progression, short cycles, very few vehicle-stops. 

B >10.0 - 20.0 Good progression, and/or short cycle lengths, more 
vehicle-stops. 

C >20.0 - 35.0 Fair progression and/or longer cycle lengths, some 
individual cycle failures, many vehicle-stops 

D >35.0 - 55.0 Noticeable congestion and cycle failures, unfavorable 
progression, high v/c ratios, several stops. 

E >55.0 - 80.0 Limit of acceptable delay, poor progression, long cycles, 
high v/c ratios, frequent cycle failures. 

F > 80.0 Delay is unacceptable to most drivers, volume exceeds 
capacity, breakdown of traffic flow. 

Adapted from: Highway Capacity Manual, Transportation Research Board, 2010. 
 

 























Larimer County Working Group



Agricultural & Non-Municipal Use
◦ 128 Shareholders
◦ 199 Shares (of 600 Issued)
◦ 40,000 Acres in Agricultural Production

Municipal Use
◦ 10 Shareholders
◦ 401 Shares (of 600 Issued)

All but 21 Shares in 2018 used for ag. irrigation
289.1075 Shares owned by Thornton

◦ 362.17 Shares “converted in water court”



Larimer County Canal 
◦ 58 Miles in Length
◦ 300 - 400 cfs normal diversion capacity
Major Lateral Ditches
◦ 36 Miles in Length

Reservoir Storage Capacities
2 Mountain Reservoirs – 19,700 Acre-Feet
◦ Chambers Reservoir & Long Draw
9 Plains Reservoirs – 27,200 Acre-Feet
◦ Res. #3, Res. #4, Kluver (subtotal for these 3 = 7,000 Aft)
◦ Long Pond, Black Hollow, Curtis Res., 
◦ Rocky Ridge, Richards, Lindenmeier



Direct flow rights – 1862 to 1914
Storage rights – 1882 to 1982
Transbasin rights – 1882 to 1912
CBT Shares – 1425 units (w/o private 
holdings)
Jackson Ditch 1861 to 1879



1982 Fort Collins
1986 Thornton
◦ Change of use to Municipal Use
◦ Use of WSSC System
◦ Storage and use of Excess Capacity
◦ Local control of Board of Directors
Greeley, ELCO, North Weld













Delivery Season – May to mid-September

Avg. Water Delivered – 51,896 aft

System Operations – 4 to 5 Delivery Days/2 
to 3 System Recharge Days per week

Delivery Days/Yr. – 63.64 (32 yr. avg.)
◦ 64 days in 2018



Cache la Poudre River 20,021 

Trans-basin Diversions (never run thru Ft. Collins)
Colorado River (Grand River Ditch) 16,663
Laramie River-No. Platte (L-P Tunnel) 12,912

CBT Units (NCWCD) 1425 at est. 70% quota 998
---------

50,594

Jackson Ditch (6.25 of 24 sh. owned, est.) 1,302
--------

Total 51,896



Benefits to WSSC shareholders of the 
Res. #4 pipeline origin

Improves utilization of existing reservoir storage
◦ WSSC can dedicate 7,000 acre-feet of storage capacity solely to 

Thornton use, freeing up capacity in other company reservoirs for 
other shareholders.

◦ Resolves the need for future uncertain, irregular exchanges with 
other ditch companies for water stored in Reservoirs #3, #4 and 
Kluver Res. which historically have not always been available.  

Mitigates impacts of reduced flows in main canal
◦ Maintains normal canal levels from river head gate to Res #4 and 

obviates the need for additional check structures which reduce 
canal efficiencies
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