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Survey Report 
 
Project: FBR R200-266 
Name: Region 2 Project Specific Bridge Bundle Design & Preconstruction Engineering 
Code: 23558 & 23559 
 
Project survey information 

 
Farnsworth Group’s role in this project was to provide CDOT and the Stanley Group design surveys, Project 

Control Diagrams, Land Survey Control Diagrams, and preliminary ownership maps for nine separate 

drainage structure (bridges, concrete box culverts, or large pipes) in various locations along US Highway 24 

and State Highway 9 in Park, Teller, El Paso, and Fremont Counties.  CDOT divided up the project into two 

task orders, one for seven bridges and one for two.  Our time was tracked depending on which bridge we 

worked on. 

 

The survey limits were initially the same for each bridge.  CDOT asked for 3,000 feet each direction from 

the drainage structure along the highway and 1,200 feet, up and downstream in the drainage channel. 

CDOT also requested that 100 feet beyond the ROW be surveyed on each side of the highway for the total 

6,000 feet.  After some discussion with CDOT and Stanley, the limits on some of the structures were 

changed.  These changes will be discussed in the specific structure portion of this report.   

 

“Notice to Proceed” was received on August 12th, 2020 from Ron Gibson at the Stanley Group and a phone-

in Pre-Survey / Kickoff meeting was held on August 19th, 2020. A project schedule, progress meetings, and 

the survey / ownership requirements were discussed. Please see project scope / survey request for more 

information.  The project schedule was very accelerated. Stanley Group and CDOT asked for the field 

surveys to be completed by October 22nd, 2020.  We discussed having the first three bridges surveyed in 

three weeks, so the designers could have something to work on. The field work for this project was finished 

by October 15th, 2020 and the final project deliverables were put in ProjectWise on December 21st, 2020. 

 

Farnsworth began the project by researching owners along the corridor for each bridge and sending out 

Permission to Enter Forms.  We then researched any existing control, NGS markers, section information or 

benchmarks in the area of each bridge.  Control surveys were then planned, and surveyors began getting 

utility locates before setting of the control points.  Existing control was found and used on three of the nine 

bridges.  Some supplemental control was added to the existing control in areas.  Three control surveys 

were planned for the other six bridges, because two bridges on each highway were located close enough 

together to combine them into one control survey.   

 

A minimum of four control points was used for each location (drainage structure).  CDOT Type II control 

monuments were used and set in most locations.  These monuments were double or triple observed using 

GPS methods and processed using the National Spatial Reference Network (using a minimum of four to five 

of the closest Continuously Operating Reference Stations (CORS)). The survey crews then checked between 

the points using a Total Station to verify the distances and the scale factor established by the GPS 

processing was correct.   

 

1



 

                                       E N G IN E E R S  |  A R C H IT E C T S  |  S U R V E Y OR S  |  S C IE N T IS T S                    

 

Vertical precision on the control points was increased by using NGS benchmarks in the control network 

whenever possible. The benchmarks were occupied during the GPS control survey and their elevation were 

held fixed in the GPS processing.  Level loops were performed after the GPS survey to ensure vertical 

precision.  The benchmark elevation was held fixed and the other control point elevations were adjusted 

after the level loop.  If a benchmark was not found in the area, the GPS established elevation for one point 

was held fixed for the level loop and the other control points were adjusted to it. The level loops and gun 

checks provided an additional check on the original processed data. 

 

The Topographic (TMOSS) Surveys for two of the bridges were started as soon as the existing control was 

checked and verified.  The third crew began working on the control surveys, setting lath, getting utility 

locates, setting monuments, doing the GPS control survey and level loops.  Farnsworth had three crews 

working for the first six weeks until the control surveys were completed.  The roadway portions of the 

surveys were completed with the help of traffic control. Traffic control permit requests were sent to and 

approved by CDOT Region 2 personnel.  The roadway surveys were planned for the least amount of 

mobilization by the Traffic Control company and the road closures were coordinated with the Geotech 

drilling portion of the project whenever possible.  The channel surveys for some of the bridges were slightly 

delayed while we attempted to get Permission to Enter forms signed by the landowners.  Most owners 

gave verbal permission once we spoke to them but there were a few areas where we were unable to get on 

to the property.  Some reasons why were; no valid phone numbers could be found, no one would answer 

the door, the owner would not allow the surveyor on their land, or the Permission to Enter forms were 

never returned.   

 

Most of the TMOSS surveys were done per the scope and completed to those limits.  A few drainage 

structures did get variances and will be discussed below.  The surveyors used TMOSS coding per the current 

CDOT codebook for their survey data collection. The surveys were performed using GPS equipment as well 

as robotic and conventional theodolites (Total Stations) depending on the conditions.  Most areas were 

open enough for GPS but the area underneath of all the structures was surveyed with a Total station. The 

surveyors also took photographs of all pertinent items and features. These photos were put into the 

respective structure folder in ProjectWise. The survey data was processed using Bentley Open Roads SS4 

software and was provided to CDOT and the Stanley Group to review.  

 

The Topographic surveys included tying in all found CDOT ROW monuments, any property pins found in the 

area, any aliquot corners in the surveyed area, and any other evidence (fences, roads etc.) that would help 

to identify ownership.  Due to some lack of permissions and time constrains, only readily found boundary 

information, close to the highways was located. We used CDOT right-of-way plans and records, subdivision 

plats in the area, and assessor’s information to compile a preliminary ownership map of the surveyed 

areas.  We did not pull vesting deeds, title work information or easement documents at this time.  There 

were a couple of areas that lacked any CDOT information or did not match the only CDOT records for the 

highway.  These areas were mainly in BLM lands along State Highway 9. 

 

Project Team Members 
 

This project required multiple crew members because of its size, the different locations, and the time 

constraints.  Lorelei Ward was the Project Manager in charge of the project. Her tasks included the day to 
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day crew scheduling, meetings, permits, compiling and reviewing data, ROW line decisions, etc.  There 

were up to five survey field crew members on the project at various times, Larry Lucas, Zach Green, Chad 

Sievers, Justin Amavisca, and Ben Ellington.  Larry, Zach, and Chad worked separately at different structure 

locations, most of the time.  Justin and Ben helped with the control surveys.  A two-man crew was used for 

the roadway portion of the survey so it could be completed within one day.  The control surveys were 

processed by Daniel Orris.  The TMOSS surveys were processed by Dianne Olson.  The ROW research and 

drafting for the control and LSCD diagrams, ownership maps, and other drawings were done by Dianne 

Olson, Jennifer Finley, and Lorelei Ward. 

 

Specific bridge information  
 
G-12-C – SH 9 @ Mile Post 71.45              (Project Code 23558) 
 

This drainage structure is a large concrete box culvert in poor condition.  It has continuous flows through it 

from South Platte River.  It is located on a fairly busy highway just north of the town limits of Alma.  This 

structure did get a slight variance on the length of the survey outside the ROW limits because of the town.  

The survey outside the ROW ended at the town limits.  No construction or detours were planned that far 

south, so it was deemed unnecessary to spend additional time in that area.  The north side limits were 

shortened about 800 feet outside the ROW due to a steep hillside with a ditch running along it.  This hillside 

was outside the construction and detour area. 

 

This structure was one of the first to be surveyed.  It had existing control from a previous CDOT project, STA 

0091-026. The existing control points were found and verified for accuracy.  A few additional control points 

were set on the north end of the project.  We were unable to survey two properties outside the ROW on 

the west side of the highway south of County Rd 6 because we were unable to locate the owners to obtain 

Permission to Enter.  The channel work took a little longer to finish because of Permission problems also.   

 

The ROW plans from CDOT project STA 0091-026 and found ROW monuments and pins were used to 

establish the existing ROW lines for Highway 9.  Most of the survey area is surrounded by one subdivision 

plat, the Alma Park Estates.  Due to a drafting mistake or mis-read of the original CDOT plan set, the Alma 

Park Estates created an approximately 15 ft wide gap at the north end of the subdivision, between the 

subdivision and the west right-of-way line of the highway when the subdivision was platted.  This area is 

shown on the ownership map and may need to be resolved if ROW parcels have to be purchased. 

  
H-13-N – US 24 @ Mile Post 240.69              (Project Code 23558) 
 

This drainage structure is an old timber bridge built in the 1930’s.  It is too small to accommodate today’s 

traffic.  It has continuous flows through it from the middle fork of the South Platte River.  It is located on a 

fairly busy highway with the town limits of the Town of Hartsel about one and half miles to the west.  This 

bridge was surveyed to the requested survey limits. 

 

This bridge was also one of the first to be surveyed.  It had existing control from a previous CDOT project, 

NH 0242-048.  The existing control points were found and verified for accuracy.  No additional control 

monuments were needed for this project.  We were able to obtain some form of Permission to Enter from 

all of the owners along the survey corridor.  Only the channel for the middle fork of the South Platte was 
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surveyed.  There is another bridge within the survey limits (H-13-M) but that structure had already been 

upgraded and no additional channel survey was requested. 

 

The ROW plans from CDOT project PWA 158-E DIV 2 were used to draw up the existing highway ROW.  This 

project is the latest set of ROW plans in this area.  We used found ROW monuments and property pins to 

establish the existing ROW lines along Hwy 24 and the ownership lines north and south of the highway. All 

of ownerships in this survey area are described by aliquot parts. No aliquot corners were found.  The 

section lines were drawn using the ROW plan information, ROW monuments and property pins. Further 

investigation will be needed to establish the true section lines.  

 

I-13-G – US 24 @ Mile Post 227.09              (Project Code 23558) 
 

This drainage structure is an old timber bridge built in the 1930’s.  It is too small to accommodate today’s 

traffic.  It is located over a dry channel with intermittent flows that was once used as a cattle pass but now 

has different landowners on either side. It is located on a fairly busy highway with the Highway 285 

Junction a half a mile to the west.  This bridge was surveyed to the requested survey limits within the ROW, 

but we were unable to survey outside the fence for the last 1,200 feet on the northwest side. We were able 

to obtain some form of Permission to Enter from all but one (the very west end on the north side of the 

highway) of the owners along the survey corridor.   

 

The control survey for this bridge and the bridge to the east (I-13-H) was combined because the structures 

are located within a few miles of each other.  Four control points were set at strategic points along the 

highway for each bridge.  The GPS control survey consisted of these eight points along with four found NGS 

benchmarks.  A level loop was performed for each bridge area and the control monuments were checked 

with a total station to verify the results of the GPS survey.  

 

The deeds from the CDOT “FAP 158-E DIV 1” project were used to draw up the existing highway ROW and 

establish the existing ROW lines along Hwy 24.  This project is the latest set of ROW plans in this area.  The 

FAP 158-E DIV 1 ROW plan set does not match the deeds for this project in most of the locations along the 

survey limits.  The found ROW monuments, fence lines and property pins seem to match the deeds in this 

area. The only spot where the fence line does not match anything is the area in the NE 1/ 4 of Section 14, 

on the north side of the highway.  I could not find any original ROW deeds for this location. The ROW plans 

show a ROW distance of 50 feet from the centerline to the north ROW line.  The fence along the north side 

is approximately 100 feet from the centerline. All of ownerships in this survey area are described by aliquot 

parts. No aliquot corners were found.  The section lines were created by the ROW plan information, ROW 

monuments and property pins. Further investigation will be needed to establish the true section and 

ownership lines and the correct ROW width in the NE 1/4 of Section 14.  

 

I-13-H – US 24 @ Mile Post 229.47            (Project Code 23559) 
 

This drainage structure is an old timber bridge built in the 1930’s.  It is too small to accommodate today’s 

traffic.  It is located over a dry channel with intermittent flows that was once used as a cattle pass but now 

has different landowners on each side of the highway. It is located on a fairly busy highway with the 

4



 

                                       E N G IN E E R S  |  A R C H IT E C T S  |  S U R V E Y OR S  |  S C IE N T IS T S                    

 

Highway 285 Junction three miles to the west.  This bridge was surveyed to the requested survey limits. We 

were able to obtain some form of Permission to Enter from all owners in the survey limits. 

 

The control survey for this bridge and the bridge to the west (I-13-G) was combined because the structures 

are located within a few miles of each other. Please see I-13-G for details. 

 

The deeds from the CDOT “FAP 158-E DIV 1” project were used to draw up the existing highway ROW and 

establish the existing ROW lines along Hwy 24.  This project is the latest set of ROW plans this area.  The 

FAP 158-E DIV 1 ROW plan set does not match the deeds for this project in a few of the locations along the 

surveyed area.  The found ROW monuments, fence lines and property pins seem to match the deeds in this 

area. All of ownerships in this survey area are described by aliquot parts. No aliquot corners were found.  

The section lines were created by the ROW plan information, ROW monuments and property pins. Further 

investigation will be needed to establish the true section and ownership lines.  

 

I-15-T – US 24 @ Mile Post 271.69 and I-15-AO @ Mile Post 271.90          (Project Code 23558) 
 

These drainage structures were surveyed as one project since they are less than 3000 feet apart from each 

other. Each one is a large concrete box culvert. They are in poor condition and too small for any additional 

widening along the highway.  Both box culverts handle run-off from the adjoining hillsides and drain into a 

small creek that runs along the south side of the highway.  They have intermittent flows but seem to be 

wet most of the year. These structures are located on a busy portion of Highway 24 between Divide and 

Florissant. This area of the highway also has many curves, poor line of sight and steep hillsides. There are 

many full-time residents in the area and many driveways or cross streets. These structures were surveyed 

to the requested survey limits within the ROW, but we were unable to survey the full 1,200 feet upstream 

on I-15-AO.  We were not able to get permission to enter for the last 400 feet. We were able to obtain 

some form of Permission to Enter from all but a couple of the owners along the survey corridor.   

 

The control survey for these two structures was combined because of their location to each other.  Six 

control points were set at strategic points along the highway within the survey limits.  The GPS control 

survey consisted of these six points along with two found NGS monuments.  Control point CP 2713’s 

elevation was held fixed and a level loop was performed through the control monuments. The points were 

then checked with a total station to verify the results of the GPS survey.  

 

The CDOT project PWA 158-F right-of-way plans were used to draw up the existing highway ROW and the 

found ROW monuments and property pins were used to establish the existing ROW lines along Highway 24.  

This plan set is the latest set of ROW plans this area.  The found ROW monuments, fence lines and property 

pins seem to match the plans closely in this area. Most of the surrounding properties are located in 

subdivisions.  There are three main subdivisions in this area; Druid Hills, Billups and Barnes, and Paradise 

Valley Ranch.  There are some properties on the NW end of this project that are described by aliquot parts.  

Only one aliquot corner was found, a 1/16th corner. The section lines were created by the ROW plan 

information, calls from the survey plats, ROW monuments and property pins. Further investigation will be 

needed to establish the true section lines and exact lot lines.  
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I-17-X– US 24 @ Mile Post 295.45              (Project Code 23559) 
 

This drainage structure is concrete box culvert built in the 1960’s.  It is located in a cross-over between the 

east and west bound lanes of US Highway 24 in a steep canyon area.  It is too small to accommodate 

Fountain Creek, which flows through it, during storm events. This creek is normally small in size but has had 

a couple of large floods in recent years. The structure is located on an extremely busy highway between 

Colorado Springs and Woodland Park. The survey limits for this structure were adjusted because the creek 

runs in-between the east and west bound lanes of US 24. The creek channel was surveyed 3,000 feet up 

and downstream from the box culvert.  Only the inside edges of asphalt for the east and westbound lanes 

were surveyed along with the turn lanes at the cross-over.  Nothing outside of the ROW was surveyed. We 

did not obtain any Permissions to Enter and most of the surrounding area is owned by the government.   

 

This structure was also one of the first to be surveyed.  It had existing control from a previous CDOT 

project, NH 0242-056.  The existing control points were found and verified for accuracy.  A couple of 

additional control monuments were set near I-17-X and verified for accuracy. 

CDOT project F 017-1(13) ROW pans were used to draw up the existing highway right of way. This project is 

the latest set of ROW plans this area.  The right of way lines were established during a previous Farnsworth 

survey for CDOT. No aliquot corners, row monuments or property pins were found during this survey. 

J-14-C – SH 9 @ Mile Post 20.11                Project Code 23558) 
 

This drainage structure is a timber bridge built in the 1930’s. It is too small to accommodate today’s traffic. 

The channel is mainly dry with intermittent flows that was once used as a cattle pass but has a fence on the 

west side now. It is located on a low volume highway with no nearby towns. This bridge’s survey limits 

were adjusted to accommodate extremely steep side slopes inside and outside the ROW. The roadway was 

surveyed for 3,000 feet north and south of the bridge.  The ROW area was also surveyed to 3,000 feet 

where possible.  Outside of the ROW, the area was only surveyed for 1,500 feet north and south due to the 

steep slopes. We did not receive any Permission to Enter forms back but got verbal permission from the 

owner of the NE part of the project. The BLM / US government owns the land on both sides of the highway 

at the bridge.   

 

The control survey for this bridge and the structure to the south (J-15-G) was combined because the 

structures are located less than five miles from each other.  Four control points were set in strategic points 

along the highway for each bridge.  The GPS control survey consisted of these eight points along with two 

found NGS monuments.  A level loop was performed for each bridge area and the control monuments were 

checked with a total station to verify the results of the GPS survey.  

 

An exhaustive search was made to find any CDOT right-of-way or construction plans in this area.  A couple 

of old construction plans were found, but neither of them had any ROW information shown on them. 

Because the surrounding land has always been owned by the BLM, there are no deeds describing or 

excepting out the highway.  The only CDOT right-of-way project found nearby ended one mile north of this 

area.  After discussing this with the CDOT Survey Manager, it was decided that the best way to establish the 

6



 

                                       E N G IN E E R S  |  A R C H IT E C T S  |  S U R V E Y OR S  |  S C IE N T IS T S                    

 

existing right of way was to use the physical evidence found in the field along with other CDOT and BLM 

records.  According to the CDOT highway records (“the green book”) the ROW width is 100 feet in this area.  

The BLM records also show a 100-foot total width.  The existing fence lines in these areas are located 

approximately 50 feet from the centerline of the highway, in most places in the surveyed area. A centerline 

alignment was established a using the surveyed yellow paint line (centerline) on the highway.  That 

alignment was offset by 50 feet on each side to develop a ROW line.  These lines seem to match existing 

fences in most areas along the surveyed corridor. No ROW monuments or section corners were found, but 

four property pins were found in Section 23. These pins fit the established right-of-way line. The section 

lines were drawn from GIS and assessor’s maps. Further investigation will be needed to establish the true 

section lines and exact ownership lines. 

J-15-G – SH 9 @ Mile Post 15.83              (Project Code 23558) 
 

This drainage structure is two large, corrugated steel pipes. The pipes are in poor condition and will need to 

be replaced. Its channel is fairly moist with intermittent flows and is heavily covered with willow bushes. It 

runs alongside a fairly low volume highway with no towns nearby. This drainage structure’s survey limits 

were adjusted to accommodate extremely steep side slopes inside and outside the ROW at each end of the 

survey limits. The roadway was surveyed for 3,000 feet north and south of the bridge.  The ROW area was 

also surveyed to 3,000 feet where possible.  Outside of the ROW, the area was only surveyed for 1,500 feet 

north and south due to the steep slopes. We received one Permission to Enter form back and one verbal 

permission for the channel north of the highway.   

 

The control survey for this structure and the bridge to the north (J-14-C) was combined because the 

structures are located within a few miles of each other.  Please see J-14-C for more information. 

 

A thorough search was made to find any CDOT right-of-way or construction plans in this area. A single page 

hand drawn Ownership map from project SP 14-9-502 was the only record found for this area.  No other 

records for this project were found at the CDOT Region 2 or Headquarters offices or in their data bases. The 

ownership maps alignment does not match a portion of the highway within the survey limits. Something 

must have changed during the construction of the highway or there was a mistake on drawing because the 

alignment shown on the plan does not match the existing roadway alignment after Station 125+64.80 

(approximately the center of Section 7).  The plan alignment after that station places the roadway 200 feet 

to the west of its existing alignment.  There is no physical evidence that the roadway was ever 200 feet to 

the west. The ownership map shows a 100-foot ROW, 50 feet on each side of the highway.  The CDOT 

highway records (“the green book”) show that the ROW width is 100 feet in this area and the BLM records 

state the same. There is a platted subdivision (The Ranches at Glitter Gulch) in the NW quarter of Section 7, 

that borders the highway.  The subdivision also shows the ROW width to be 100 feet.  Since the subdivision 

line parallels the center line of the existing roadway so well, it is my assumption that the painted centerline 

was used to establish a centerline alignment and the existing ROW line was offset 50 feet from it.  

 

After discussing this with the CDOT Survey Manager, we decided the best way to establish the existing right 

of way was to use the Ownership map for the south portion of the project (up to station 125+64.80), use 

the physical evidence found in the field along with other CDOT and BLM records for the center section and 
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curve, and the Glitter Gulch subdivision plat for the north end of the project. The existing fence lines in the 

surveyed limits are located approximately 50 feet from the centerline of the highway, in most places. We 

established a centerline alignment using the surveyed yellow paint line (centerline) on the highway from 

station 125+64.80, just south of a large curve, to the quarter section line at the center of section 7.  North 

of the quarter section line we used the centerline alignment and ROW as shown on the Glitter Gulch plat. 

These established right-of-way lines seem to match existing fences in most of the areas along the corridor. 

No ROW monuments were found but the center of section 7 and a couple other aliquot corners were 

found, along with multiple property pins found in NW quarter of Section 7. This evidence fits the right-of-

way lines that were established. Most of the section lines were drawn from distances and bearings listed on 

the CDOT ownership map. Further investigation will be needed to establish the true section lines and exact 

ownership lines. 

 

 

 

 

 

 

 

I, Lorelei A. Ward, a professional land surveyor licensed in the State of Colorado, do hereby state to the 

Stanley Group and the Colorado Department of Transportation that this survey report was prepared and the 

field survey was performed under my responsible charge and is based upon my knowledge, information and 

beliefs in accordance with applicable standards of practice defined by the Colorado Department of 

Transportation publications. This statement is not a guaranty or warranty, either expressed or implied.  
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