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A3. Distribution List 
Table 1 below contains the distribution list, and project roles and responsibilities for this project. The QA 
Officer (QAO) will ensure that copies of this QAPP and any subsequent revisions are distributed to 
individuals who have signature authority to approve this QAPP. This QAPP refers to the SWQB Project 
Officer as “Project Officer” for this project. The Project Officer will ensure that copies of the approved 
QAPP and any subsequent revisions are distributed to all other project personnel listed in Table 1. All 
members of the distribution list who do not have signature authority to approve this QAPP will review 
the QAPP and sign the Acknowledgment Statement prior to initiating any work for this project. The 
signed Acknowledgement Statements (electronic or hard copy) will be collected by the Project Officer 
and will be given to the QAO for filing with the original approved QAPP. 
 
Table 1. Distribution List, Project Roles, and Responsibilities 

Name Organization Title/Role Responsibility Contact Information 

Abraham 
Franklin SWQB Program 

Manager 

Reviewing and approving 
QAPP, managing project 
personnel and resources 

(505) 946-8952 
Abraham.franklin@state.n
m.us 

Miguel 
Montoya SWQB QAO Reviewing and approving 

QAPP 

(505) 819-9882 
Miguel.Montoya@state.n
m.us 

John Moeny SWQB Project Officer 
Preparing QAPP, project 
reporting, coordinating with 
contractors, EPA reporting  

(505) 819-9868 
John.Moeny@state.nm.us 

Lela McFerrin UPWA Project Manager Project oversight (505) 470-3235 
lelamcferrin3@gmail.com 

Devin 
Kennemore 

Pathfinder 
Environmental, 
LLC 

Technical 
Consultant 

Field monitoring, data 
collection, record keeping, 
and submitting reports 

(505) 699-5175 
devin@pathfinderenviron
mental.com 

Steve 
Vrooman 

Keystone 
Restoration 
Ecology, Inc. 

Project 
Coordinator 

Project design and 
implementation, 
construction oversight 

(505) 490-0594 
stevevrooman@gmail.com 

Kyla 
Chandler EPA 

State & Tribal 
Grants Project 
Officer  

Reviewing and approving 
QAPP 

(214) 665-2166 
chandler.kyla@epa.gov  

Nelly Smith EPA 

Chief, State 
and Tribal 
Programs 
Section 
Water 
Division, 
Region 6 

Reviewing and approving 
QAPP 

(214) 665- 7109 
smith.nelly@epa.gov  

 

A4. Project Organization  
The SWQB Quality Management Plan (NMED/SWQB 2021c) documents the independence of the Quality 
Assurance Officer (QAO) from this project. The QAO is responsible for maintaining the official approved 
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QAPP. Figure 1 presents the organizational structure for the Lower Cow Creek Phase II Water Quality 
Improvement Project. 
 
Figure 1. Organization Chart 

 

 

A5. Problem Definition /Background 
The purpose of this Quality Assurance Project Plan (QAPP) is to define the methodology for monitoring 
the effectiveness of the Lower Cow Creek Phase II Water Quality Improvement Project. This QAPP refers 
to the project as the “Lower Cow Creek Project.” The Lower Cow Creek Project is being managed by the 
Upper Pecos Watershed Association (UPWA). 
 
EPA funding under Section 319 of the Clean Water Act provides resources to implement activities 
described in the document: New Mexico Nonpoint Source Management Plan, 2019. The plan states, 
“The SWQB established an effectiveness monitoring program in 2008, with the goal of documenting 
effects on water quality resulting from projects implemented with Section 319 funds, or ‘319 Projects.’” 
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Section 7.3 of the plan, titled Program Effectiveness Monitoring, states that “effectiveness monitoring 
will be conducted within each selected project area at least twice (before and after project 
implementation) in a three year period.” 
 
This QAPP is a companion document to the SWQB QAPP for Water Quality Management Programs 
(NMED/SWQB 2021b or most current version). The SWQB SOPs (Standard Operating Procedures - 
https://www.env.nm.gov/surface-water-quality/sop/) are incorporated in the SWQB Quality Assurance 
Project Plan for Water Quality Management Programs by reference. All of the policies and procedures 
specified in the SWQB QMP and QAPP will be followed for the Lower Cow Creek Project, unless 
otherwise specified.  
 
When changes affect the scope, implementation, or assessment of the outcome, this QAPP will be 
revised to keep project information current. The Project Officer, with the assistance of the QAO, will 
determine the effects of any changes to the scope, implementation, or assessment of the outcome on 
the technical and quality objectives of the project. This Project Plan will be reviewed annually by the 
Project Officer to determine the need for revision. 
 
Objective 
The objectives of the environmental monitoring component of the Lower Cow Creek Project are to 
assess the baseline water temperature condition of Lower Cow Creek and to identify the temperature 
reduction in the Lower Cow Creek Watershed (USGS HUC 130600010104), where the restoration project 
will be implemented. The secondary objective of the monitoring is the assessment of shade 
improvements over the creek as a result of implementation of the Cow Creek Project (see Appendix for 
approved scope of work from Response to Proposal). 
 
Background 
The New Mexico 2020‐2022 Clean Water Act Section §303(d)/§305(b) Integrated Report, Appendix A 
recognizes four stream segments in the Upper Pecos watershed as being impaired for temperature 
(Table 2) with the probable sources of impairment including:  highway/road/bridge runoff (non‐
construction related), loss of riparian habitat, rangeland grazing, stream bank 
modifications/destabilization, and watershed runoff following forest fire (NMED/SWQB 2005). The 
temperature listings for the first three segments were first reported in the 1998-2004 §303(d)/§305(b) 
Integrated Reports. The fourth segment was first reported in the 2020-2022 §303(d)/§305(b) Integrated 
Report. 
 
Table 2. Temperature Impaired Stream Segments in the Upper Pecos Watershed 

Impaired stream segments Cause for impairment 

Cow Creek (Bull Creek to headwaters) 24.84 miles length Temperature 

Cow Creek (Pecos River to Bull Creek) 16.1 miles length Temperature 

Pecos River (Cañon de Manzanita to Alamitos Canyon) 5.74 miles 
length 

Temperature 

Pecos River (Alamitos Canyon to Jack’s Creek) 21.83 miles length Temperature 
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The overarching goal of this project is to produce measurable reductions in water temperature at the 
lower end of an approximately 0.8-mile-long segment of Cow Creek (Pecos River to Bull Creek, AU NM-
2214.A_090) and contribute to the temperature load reduction goals for the upper Pecos watershed 
outlined in the 2005 Pecos Headwaters TMDL (Table 3) (NMED/SWQB 2005). A TMDL for Pecos River 
(Alamitos Canyon to Jack’s Creek) has not yet been published. 
 
Table 3. Needed Temperature Reductions and Increases as Calculated from the 2005 Pecos 
Headwaters TMDL 

Stream reach 
Temperature 
reduction 

Shade 
increase 

Load reduction 
(j/m2/s) 

Cow Creek (Bull Cr. to headwaters) 2.5 degrees C. 25% 17.61 

Cow Creek (Pecos River to Bull Cr.) 0.9 degrees C. 8% 48.71 

Pecos River (Alamitos Cr. to Cañon de 
Manzanita) 5.8 degrees C. 38% 100.84 

 
For the Cow Creek (Pecos River to Bull Creek) Assessment Unit, the water quality standard for 
temperature is achieved when the percent total shade is increased to 61 percent, although the actual 
Load Allocation (LA) (which includes a margin of safety) of 73.0 j/m2/s is achieved when shade is further 
increased to 65 percent. 
 
Thus, the goal for this project is to increase canopy cover along a 0.8-mile long segment of Lower Cow 
Creek (Pecos River to headwaters) by 8 percent and to produce a corresponding estimated reduction in 
temperature of 0.07 degrees C by 2025. This stated goal might not be achieved until the planted 
vegetation along the reach matures and begins trapping sediment and reducing erosion; however (all 
other factors being held constant), UPWA anticipates some measurable progress will be made by 2023 
that demonstrates a trend towards achievement of the temperature reduction goal. More immediately, 
an important project goal is to create cold water refugia at constructed pools, locations will be finalized 
in project restoration design. The current channel morphology has been simplified due to past land use, 
and this project will increase the longitudinal complexity, including addition of cold water refugia 
through the implementation of a restoration techniques that will help maintain base flow and lower 
stream temperatures. 
 

A6. Project/Task Description 
Description 
The Lower Cow Creek Project will monitor stream temperature. Acquisition of these data will occur 
before implementation of restoration activities to establish pre-treatment (baseline) conditions. Post-
construction monitoring of temperature will occur to determine load reductions achieved by the 
project. These activities will occur independently from restoration activities. 
 
The study design consists of three temperature monitoring sites, one upstream of the restoration 
project area, one in the middle of the restoration project reach, and one site downstream of the 
restoration project to determine reductions in temperature after project implementation. Exact 
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locations will be determined in the field by the Technical Consultant, Devin Kennemore, with the 
assistance of the Project Coordinator, Steve Vrooman based on professional judgement within the area 
identified in Figure 2. The monitoring site locations shown in Figure 2 are approximations at this time.  
 
Pathfinder Environmental will be responsible for temperature data, percent canopy cover and photo-
documentation.  
 
Temperature data will be collected with temperature data loggers and will be deployed to capture the 
period of maximum expected temperature. In New Mexico this is generally from June through August. 
The deployment has been extended through September to account for any unforeseen events that may 
delay retrieval of temperature data loggers.  
 
Percent canopy cover data and photo-documentation will be conducted at or in close proximity to 
restoration implementation areas. Percent canopy cover and photo-documentation will be used as 
ancillary data to demonstrate changes of water temperatures at the lower end of Cow Creek.  
KRE will be responsible for the collection of stream channel morphology data. Steam channel 
morphology will be conducted where channel restoration is planned according to final restoration 
design. Channel morphology will be collected to demonstrate the success of the channel manipulation 
techniques applied to the creek.  
 
Schedule 
Baseline data collection for stream temperature, percent canopy cover, photo-documentation and 
channel morphology will be conducted during the summer of 2022.  
 
Temperature data loggers will be deployed in May and will record data during the warm season, from 
June 1 through September 30, to capture temperatures at 15 minute intervals, 24 hours per day. Data 
from the data loggers will be downloaded twice during the monitoring season at approximately 40 day 
intervals.  
  
Percent canopy cover and photo-documentation will be conducted at planned restoration sites pre- and 
post-implementation of restoration measures.  
 
Channel morphology will be conducted at restoration sites prior to channel construction and again after 
channel construction to demonstrate the success of the channel manipulation techniques applied to the 
creek. 
 
Post-construction monitoring (stream temperature, percent canopy cover, photo-documentation and 
channel morphology) is planned for the summer of 2023-2025 on the same timeline as baseline data 
from 2022. These data will be examined at the end of the project and compared to the pre-treatment 
data from 2022 to determine the load reduction achieved by the Lower Cow Creek Project. 
 
Table 4. Project Implementation Schedule  

Task/Responsible Party Start Date Completion Date 

1. Project Management/UPWA 11/2/2021 9/30/2025 

2. Project Administration and Reporting/UPWA 11/2/2021 9/30/2025 
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Task/Responsible Party Start Date Completion Date 

3. Development of QAPP/Pathfinder Environmental 11/2/2021 3/31/2022 

4. Environmental Baseline Data Collection and 
Monitoring (temperature, percent canopy cover, 
and photo-documentation)/Pathfinder 
Environmental 

6/1/2022 9/30/2022  

5. Pre-Construction Channel Morphology/KRE 5/1/2022 12/31/2022 

6. Biological and Archaeological Surveys and 
Reporting, NEPA, CWA Permitting/Pathfinder 
Environmental 

1/1/2022 9/30/2022 

7. Project Design/Keystone Restoration Ecology 11/2/2021 9/30/2022 

8. Clean Water Act Sections 404 & 401 
Compliance/Pathfinder Environmental, Keystone 
Restoration Ecology 

9/1/2022 12/31/2022 

9. On the ground implementation/Keystone 
Restoration Ecology 1/1/2023 4/31/2023 

10. Post-construction channel morphology/KRE 5/1/2023 6/30/2025 

11. Post-construction monitoring for temperature, 
percent canopy cover, and photo-
documentation/Pathfinder Environmental 

5/1/2023 8/30/2025 

12. ACOE Monitoring Reports/Pathfinder 
Environmental 11/15/2023 9/30/2025 

13. Landowner Meetings/Educational Outreach 1/1/2022 6/30/2025 

14. Watershed-wide UPWA Operations 11/2/2021 9/30/2025 
 
Project Area 
The project area is located entirely on private land along a 1.3-mile segment of the Cow Creek 
Assessment Unit (Pecos River to Bull Creek, NM-2214.A_090), mostly upstream of North San Ysidro, 
within the 12-digit Hydrologic Unit Code (HUC) number 130600010104 (Figure 2). This priority reach is 
near the lower end of approximately 15.57 impaired stream miles in total (2016-2018 Clean Water Act 
Section §303(d)/§305(b) Integrated Report). This Assessment Unit encompasses 22,253 acres in total. 
The project area consists of approximately 0.8 mile of Cow Creek and approximately 9.7 acres of land 
area, assuming an average 100-foot corridor width where the project will be implemented. 
 
From a qualitative standpoint, this reach is in “good” to “fair” condition in most locations. Entrenchment 
to bedrock is common through the project area. Riverbank erosion is scattered and unevenly distributed 
throughout the project area. Shade over the stream is good in most places, although frequently 
threatened by erosion and landowner activities and absent in areas with the highest erosion. 
Agricultural practices continue to plague this reach of the creek. Local landowners have taken significant 
measures to protect the stream bank in a number of locations by constructing stacked rock walls along 
the bank, but these “fixes” have subsequently led to unanticipated consequences downstream. 
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Figure 2. Lower Cow Creek Project Area 
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Location Selection Criteria 
The Contractor’s rationale for selecting this project was based on three considerations: First, our goal is 
to implement and complete an on-the-ground project that achieves some measure of water-
temperature load reduction in the Cow Creek Assessment Unit as described in Chapter 5 – Management 
Measures, Restoration Techniques (pages 62-65) of the Upper Pecos WBP. The second consideration is 
to implement a project that will improve riparian habitat in the near-term (within the 4-year project life) 
and to use the project to showcase and promote the use of similar restoration techniques to landowners 
along the Pecos River and Cow Creek in future public outreach and education work. Third, the Cow 
Creek project area is a prime example of an area where the benefits of the proposed restoration would 
serve as a demonstration and model for other landowners upstream and downstream within the 
Assessment Unit. The benefits of reducing erosion along this reach using the techniques described in the 
Upper Pecos WBP and employed by this project would be quickly realized by the public and contribute 
to meeting our goals of engaging and involving the public as described in Chapter 9 – Outreach and 
Community Involvement of the Upper Pecos WBP (pages 107-108). 
 
Restoration Activities 
In this project, the Contractor will: 1) improve floodplain access and create floodplains; 2) improve in-
stream geometry; 3) plant vegetation to stabilize banks and lower stream temperatures; 4) work with 
the landowners to provide them with sustainable management techniques for long-term restoration 
success. 
 
These activities are aimed at reducing temperatures in the creek by addressing the previously 
mentioned probable sources of impairment, including: highway/road/bridge runoff (non-construction 
related), loss of riparian habitat, rangeland grazing, streambank modifications/destabilization, and 
watershed runoff following forest fire. 
 
Planting/transplanting appropriate native tree and shrub species, such as cottonwood and willow, in 
open areas along the bank will contribute to a reduction in water temperatures over time as canopy 
cover develops and the vegetation matures. Revegetation of eroded riparian areas with trees and native 
herbaceous species will also reduce stream bank erosion and attenuate flood peaks as water spreads 
and flows across the floodplain. Restoration of channel geometry will raise the water table and improve 
the hydrologic connection between the creek and the riparian zone, which should result in higher flows 
later in the late summer and fall months when stream flow is lowest (and therefore temperatures are 
highest). A higher water table will also have the beneficial effect of encouraging the conditions for 
riparian vegetation. The text on pages 62-63 (Chapter 5 – Management Measures, Restoration 
Techniques) of the Upper Pecos WBP describes the accrued benefits of planting native trees, shrubs, 
and riparian plants such as sedges, rushes, and grasses to hold soils and stabilize stream banks. 
 
Stream Restoration Techniques – Stream channel restoration will include the installation of grade 
control structures to reconnect the creek with the floodplain. In other areas where the bank is being 
eroded, the top will be laid back, the floodplain widened, native riparian vegetation will be established, 
and pools and riffles will be created. These improvements will have a positive beneficial effect on 
aquatic habitat diversity (page 63-64, Upper Pecos WBP). 
 
Sediment Control – The benefits of planting vegetation along exposed, eroded stream banks and 
manipulating channel morphology also extend to more effective control of sediment production, 
transport, and entrainment. This is discussed on pages 64-65 of the Upper Pecos WBP. Landowners will 
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be taught to leave a band of dense riparian vegetation along the stream bank in the project area to slow 
surface runoff from their cultivated fields and trap sediment before it reaches the creek. 
 
A7. Quality Objectives and Criteria for Measurements  
Question/Decision 
The data collection and monitoring components of the Lower Cow Creek Project are intended to answer 
the following questions: 1) What is the stream temperature load reduction as a result of implementing 
the Lower Cow Creek Project in the Upper Pecos Watershed? 2) What is the improvement in riparian 
shade over the creek as a result of implementing the Lower Cow Creek Project in the Upper Pecos 
Watershed? 
 
Stated as a decision: 1) The information gathered as part of the Lower Cow Creek Project will be used to 
determine the temperature load reduction resulting from implementation of the project. 2) The 
information gathered as part of the Lower Cow Creek Project will be used to determine the riparian 
shade improvement resulting from implementation of the project. 
 
Data Quality Objective (DQO) 
The quality of the data will be adequate to provide a high level of confidence in determining 
temperature load reduction and changes in the vegetative canopy coverage in the Lower Cow Creek 
Watershed. 
 
Measurement Quality Objectives 
The measurement quality objectives will be sufficient to achieve the Data Quality Objective (DQO) and 
will be in conformance with those listed in the SWQB’s QAPP (NMED/SWQB 2021b). The Data Quality 
Indicators (DQI) listed in the SWQB’s QAPP and applicable to the data collected for this project are 
accuracy, precision, bias, completeness, and sensitivity. Following the SWQB’s SOPs for collecting 
percent canopy cover and for thermograph calibration checks, deployment, and data collection will 
ensure the temperature and canopy cover data meet the needs for the DQOs. Measurement Quality 
Objectives (MQOs) are stated in the SWQB SOPs for thermograph calibration checks and deployment 
procedures to ensure the necessary sensitivity of the thermographs and accuracy of temperature data 
points. MQOs are also inherent in the SOPs for precision and completeness through thermograph 
deployment procedures. The MQOs for canopy cover measurement that address all DQIs are inherent in 
the procedures described in the SWQB SOP for Physical Habitat Measurements specially for Percent 
Canopy Cover.  
 
Data Quality Indicators (DQIs) for Channel Morphology 

DQI Determination Methodologies  

Precision 
will be ensured by following the procedures identified in this QAPP and 
having two monitoring participants present during all data collection 
activities. 

Bias 
the basis for determining accuracy will be staff’s expertise of the survey 
method for collecting data and ensuring the accuracy of the equipment being 
used is within the required range of a particular survey 
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Accuracy 
location of Rosgen Level II sites will be monumented and GPS’d so that data is 
consistent and repeatable. 

Representative 
pre-construction monitoring sites will be determined in areas anticipated 
where channel work is planned. Post-construction Rosgen Level II data will be 
collected at restoration implementation sites. 

Comparability 

monitoring locations at restoration implementation sites will be monumented 
for repeat sampling events to compare data. Methods listed under this QAPP 
for data collection are standardized and reproducible with the intent to be 
comparable to other studies. 

Completeness 
surveys and methodologies will be completed in their entirety as identified in 
this QAPP. 

Sensitivity 
Sensitivity of metrics used will be analyzed during analysis and recalibration 
of data and instruments. 

 

A8. Special Training/Certification  
No special certification is required to implement this QAPP. Baseline data collection and monitoring for 
this project will be implemented by Pathfinder Environmental with field assistance from UPWA 
volunteers and technical assistance and oversight from SWQB personnel. Pathfinder Environmental has 
been deploying and collecting the same type of data for other UPWA projects for five years and is now 
thoroughly familiar with calibration, deployment, data collection, and shade measurement techniques 
as described in the SWQB SOPs. Volunteer assistance will be trained and supervised at all times by 
Pathfinder Environmental personnel in the field during deployment and data collection (both 
temperature and shade) efforts.  
 
Data collection for channel morphology will be primarily implemented by Steve Vrooman of KRE. KRE is 
a Santa Fe New Mexico consulting firm founded in 2001. KRE specializes in the ecosystem restoration of 
natural and man-made landscapes using the sciences of ecology and geomorphology. Mr. Vrooman 
along with his associates at KRE have extensive experience in watershed assessment, water-harvesting 
road design, stream and wetlands restoration, and rangelands monitoring in New Mexico, Colorado, 
Arizona, and Texas.  
 
Steven Vrooman has worked throughout the southwest with an emphasis on high desert environmental 
restoration of riparian and upland ecosystems. He has as BS in Biology from New Mexico Tech and a MS 
in Biology from University of Nevada specializing in plant community ecology. 
 
A9. Documents and Records 
The Project Officer will make copies of this QAPP and any subsequent revisions available to all 
individuals on the distribution list who do not have signature authority to approve this QAPP. 
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Project documents include this QAPP, field notebooks, calibration records, validation and verification 
records, recorded field data, records of analytical data in hard copy or in electronic form, and QC 
records. Also included are project interim and final reports. All field sheets will be verified before leaving 
the field, any data captured on a global positioning system (GPS), camera, smart phone, tablet, or laptop 
will be downloaded to a Pathfinder Environmental computer or an external hard drive at the end of 
each day. Copies will be made of all data and stored separately from the original data. Data will be 
submitted to SWQB Project Officer. Data obtained under this QAPP will also be submitted to NMED 
SWQB for consideration of water quality assessment purposes. These activities will be completed by 
Devin Kennemore of Pathfinder Environmental. 
 
All digital project data will be kept in a project file on Pathfinder Environmental laptop computers and 
on a separate external backup online via Pathfinder Environmental’s Dropbox file system. Hard copy 
documents, such as field data sheets, will be kept in a project folder in a steel file cabinet in the 
Pathfinder Environmental office. These hard copy documents will be digitized and stored on Pathfinder 
Environmental laptop computers and external online backup drive (see Table 5). All project data will be 
kept through contract completion and then turned over in full to UPWA for indefinite storage on an 
UPWA computer. Copies of the data will be distributed by Pathfinder Environmental to the Project 
Officer at the end of the project in 2025 using the SWQB Data Submittal Process. 
 
Table 5. Data Records for the Lower Cow Creek Project 

Document Form Field Sheet Used 
QAPP Electronic (.doc) & Hard Copy N/A 
Calibration Records Electronic (.doc) & Hard Copy N/A 

Thermograph 
Deployment Form Hard Copy  

Thermograph Deployment/Retrieval Form. 
Found under “Related SOP forms for SOP 6.3 
Temperature Data Loggers. Located at: 
https://www.env.nm.gov/surface-water-
quality/sop/  

Temperature Data Electronic Excel Files and 
HOBOware files N/A 

Temperature 
Effectiveness 
Analysis 

Electronic Excel Macro files Ancovinator & Thermonator Excel forms. 
Available from Dan Guevara, NMED SWQB 

Canopy Cover Data Electronic (.xls) & Hard Copy 

Habitat Field Sheets-Percent Canopy Cover Field 
Form.  
Found under “Related SOP forms for SOP 5.0 
Physical Habitat Measurements. Located at: 
https://www.env.nm.gov/surface-water-
quality/sop/  

Photo-
documentation Electronic (.jpg) Field Notebook and Photo-documentation Form 

Channel Morphology Electronic (.xls) and hard 
copy 

Rosgen Level II field sheets and field notebook  
 

Interim and Final 
Reports Electronic (.doc) & Hard Copy N/A 

 

https://www.env.nm.gov/surface-water-quality/sop/
https://www.env.nm.gov/surface-water-quality/sop/
https://www.env.nm.gov/surface-water-quality/sop/
https://www.env.nm.gov/surface-water-quality/sop/
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GROUP B: DATA GENERATION AND ACQUISITION 

B1. Sampling Plan 
Waterbody attributes and monitoring station locations for the Lower Cow Creek Project are presented 
in Tables 6 and 7, respectively. Figures 3 and 4 show the approximate locations of the thermograph 
stations on Lower Cow Creek in the Cow Creek watershed. 
 
Table 6. Waterbody Attributes for the Cow Creek Project 

Waterbody Assessment Unit ID 12-Digit HUC 12-Digit HUC Name 
Cow Creek NM-2214.A_090 130600010104 Lower Cow Creek 

 
Table 7. Lower Cow Creek Project Monitoring Stations established for the Project 

Station Location Monitoring 

Lower Cow Creek Upper Between the end of the fenceline on river left and the rock 
wall on river right at the upper end of the project area Temperature 

Lower Cow Creek 
Middle 

Centered in the middle of the project area where the big 
bend in the creek and the last house at the end of the road 
meet 

Temperature 

Lower Cow Creek Lower At the lower end of the project area where the creek runs 
into the base of the mesa and makes a hard left turn Temperature 

 
Temperature monitoring will be conducted at locations representative of ambient stream conditions, 
generally in the transitional area between a riffle/run and a pool, or at the toe of a pool, rather than in 
shallow riffles or deep pools.  
 
Percent canopy cover and photo-documentation will be conducted at restoration site where canopy is 
expected to increase and will be measured during the growing season using both a spherical 
densiometer and a digital camera. Photo-documentation will be conducted at established photopoints 
to allow for valid comparisons over time; and will be taken before and after additional vegetation is 
planted or other restoration work begins. 
 
The field season is between June 1 and September 30 of each year but is subject to change based on 
unforeseen events. All temperature data collection, percent canopy cover monitoring and photo-
documentation will occur during this time.  
 
Channel morphology will be conducted at restoration sites prior to construction and again after 
construction to demonstrate the success of the channel manipulation techniques applied to the creek. 
Channel morphology data collection can include stream channel cross sections, longitudinal profile and 
plan form measurements. Data collection may occur out of the field season described above, during low 
flow periods so that channel morphology may be taken more accurately. Channel morphology will be 
collected during similar conditions and season so that data is consistent and comparable. 
 
All monitoring sites are located on privately owned property with written access permission from the 
landowners; therefore, unlike projects on public lands, the sites will always be accessible. If sites 
become permanently inaccessible due to flooding, fire or other similar event the monitoring site will be 
moved to nearest most representative location available. 
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Figure 3. Project Area 
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Figure 4. Project Area and General Temperature Data Logger Location 
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B2. Sampling Methods 
This study is intended to measure temperature using recording data loggers. Temperature data logger 
deployment will be carried out in accordance to the SWQB QAPP using NMED SOP 6.3 Thermographs 
(NMED/SWQB 2019a). Water temperature will be collected with HOBO Water Temp Pro v2 data loggers 
(accuracy +/-0.2 °C, resolution 0.02 °C). Data from the data loggers will be downloaded via shuttle 
approximately every 40 days following deployment to minimize the chance of data losses associated 
with stochastic events (flooding). Data will be reviewed on a laptop in the field immediately after 
downloading to identify potential data download problems and take corrective action before leaving the 
project site. This field data review will also serve to ensure proper functioning and placement of the 
temperature data loggers, thus providing the opportunity to address such issues while time remains to 
correct them before the end of the data collection season. 
 
Percent canopy cover measurements will be carried out within the project area in accordance with the  
Percent Canopy Cover Section of the NMED SWQB SOP 5.0 Physical Habitat Measurements. 
(NMED/SWQB 2019b). Data will be recorded on the Percent Canopy Field Form found in the Habitat 
Field Sheets identified in SWQB SOP 5.0. 
 
Table 8. Data Types for the Lower Cow Creek Project 

Metric  Method  Tolerances (if applicable) 

Temperature NMED SOP 6.3 Thermographs accuracy +/-0.5 °C, resolution 
0.02 °C 

Canopy Cover 
NMED SOP 5.0 Physical Habitat 
Measurements. Percent Canopy Cover 
Section.  

 

Stream Channel 
Morphology 

Rosgen Level II according to the River 
Stability Field Guide and River Stability Forms 
and Worksheets 

± 1.5 mm at 30 m and ± 1/16" 
at 100 ft 

 
All photo-documentation will be documented in a table that includes the same attributes as the Photo-
documentation Form (below). Location of percent canopy cover and photo-documentation sites will be 
recorded with a GPS so that monitoring is consistent and repeatable. 
 
Photo-Documentation Form   

Photo Point # and 
Site Location 

Northing 
(GPS location) 

Easting 
(GPS location) 

Description Comments 

     
     
     
     

 
Channel morphology that could include the collection of cross-sections, longitudinal profiles and plan-
form measurements data similar to Rosgen Level II, will be conducted according to the River Stability 
Field Guide and River Stability Forms and Worksheets (Harrell et al. 1994).  
 
There are no plans to collect samples that would require outside analysis. 
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B3. Sample Handling Custody 
Because there are no plans to collect samples for laboratory analysis, there are no handling 
requirements. 
 
B4. Analytical Methods 
Because there are no plans to collect samples, no analytical methods are needed. 
 
B5. Quality Control 
The chief source of data is measurements of temperature using data loggers, GPS and laser level for 
collection of channel morphology. The QC activities relating to equipment utilized for data  
measurements are described in this Section and in Sections B.6 and B.7 below.  
 
Temperature quality control will be assured by verifying deployment locations are well submerged and 
not subject to erroneous air temperature readings. Loggers will also be checked for accuracy prior to 
deployment in, and retrieval from, the field as described in the Bureau SOP (NMED/SWQB 2019a). 
Temperature data collected with Hobo Water Temp Pro V2 data loggers will utilize SWQB SOP 6.4 Long-
term Deployment Data Logger Quality Assurance (NMED/SWQB 2021a). The purpose of the SOP is to 
describe the procedures for: (1) retrieving recorded data from sondes and data loggers; (2) qualifying 
datasets retrieved from sondes and data loggers; (3) standardizing data formatting in Excel. The QA 
procedure will be conducted by Technical Consultant (Devin Kennemore) of Pathfinder Environmental 
with assistance and guidance for the SWQB. If QA procedure cannot be conducted by the Technical 
Consultant, the SWQB will ensure data are managed using SWQB SOP 6.4 before utilization of data by 
the SWQB for purposes other than stated by this QAPP.   
 
Canopy coverage data has the greatest potential for observer error and bias. Quality control will be 
strengthened by following the procedures described in the Percent Canopy Cover Section of the SWQB 
Bureau SOP 5.0 Physical Habitat Measurements and having the same observer take measurements at 
each location. This reduces the bias affect and increases the precision of each measurement. 
 
In order for the channel morphology data to be defensible and usable, quality control will be assured by 
the extensive experience of Steve Vrooman of KRE. Channel morphology data collection will be 
implemented by Steve Vrooman who is experienced watershed restoration specialist Steve will ensure 
equipment used for data collection of channel morphology are up to manufacture specifications before 
data collection as described in B6 and B7 of this QAPP. 
 
Other actions that will assure the collection of quality channel morphology data are listed below. 
 
• Data will be recorded on forms that identify the location, date, and description of observations for 

Rosgen Level II measurements 
• KRE personnel will be familiar with the general principles of Rosgen Level II surveying and specific 

requirements of this QAPP. Site maps, flagging, and GPS locations will ensure the monitoring sites 
are relocated.  

• KRE personnel will be knowledgeable of the monitoring protocol for Rosgen Level II surveying and 
will be able to identify changes to, or caused by, implementation of restoration techniques. 

• The data will be recorded on specialized data sheets (see Methods section of this QAPP) and 
transferred to electronic spreadsheets for analysis.  
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• The field data sheets for channel morphology will be archived by the KRE and sent to SWQB Project 
Officer, if needed.  

B6. Instrument/Equipment Testing, Inspection and Maintenance 
The primary equipment needing maintenance, testing, and inspection are temperature data loggers. 
Hobo Water Temp Pro V2 data loggers will be tested before and after each field season according to the 
Accuracy Procedure as detailed in SOP 6.3 Temperature Data Loggers. The densiometer, GPS, camera 
will be inspected prior to use by the Technical Consultant, Devin Kennemore prior to each monitoring 
event. If equipment shows signs to be faulty the equipment will not be used for data collection.  
 
If there is reasonable evidence that the laser level, or GPS has been damaged or is not up to 
manufacture specification, KRE will ensure that the equipment will not be used for data collection 
activities for this Project. There are no other supplies or consumables that could affect the quality of 
data related to this project. 
 
List of Equipment and Supplies 

 

• Laser Level • GPS 

• Camera • Tape Measure 

• Computers • Machinery 

• Temperature Data Loggers • Spherical densiometer 

B7. Instrument/Equipment Calibration and Frequency 
It should be possible to show that all data was collected with monitoring devices that can be shown to 
have been properly calibrated. For this project, specific calibration requirements apply to temperature 
data loggers and the laser level. The densiometer does not require calibration other than inspection by 
field personnel prior to each use. The calibration of temperature data loggers will be checked annually 
(before deployment and after retrieval) using the methodology described in the NMED SWQB Standard 
Operation Procedures (SOP) 6.3 (NMED/SWQB. 2019a). Documentation of calibration and verification 
will be maintained by Technical Consultant, Devin Kennemore at the Pathfinder Environmental office. 
The GPS used for photo-documentation will also be checked to ensure unit is recoding data as described 
by manufacture specifications. The make and model of GPS used to record field measurements will be 
noted on field forms. Note will include accuracy specification of GPS unit. 
 
 Steve Vrooman of KRE will ensure laser level is calibrated to factory specifications before data 
collection. The laser level factory specification will be checked according to manufacture calibrations 
frequency. 
 
B8. Inspection/Acceptance for Supplies and Consumables. 
If there is reasonable evidence that the temperature data loggers, densiometer, gps or laser level have 
been damaged or are not up to specification as described in B6 and B7 the equipment will not be used 
to collect data measurements. There are no other supplies or consumables that could affect the quality 
of data related to this project. 
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B9. Non-Direct Measurements 
There are no non-direct measurements used during the course of this project that will affect the quality 
of data related to this project.  
 
Data and reports from previous project Phases (I-II) conducted in Cow Creek may be utilized by the 
current project, these projects were conducted under Section 319 of the Clean Water Act and required a 
QAPP before implementation.  
 
Google earth and other aerial imagery software/application may also be used to realized critical 
landscapes elements and water quality information that will better inform the project. Data used from 
imagery software/application will be referenced and will be usable on a case by case basis, if the 
imagery software/application have undergone their own quality assurance process.   
 
B10. Data Management. 
Technical Consultant, Devin Kennemore of Pathfinder Environmental will be responsible for data 
management. Data will be sent to the Project Officer, John Money. All data will be converted to 
electronic format; hard copies of field sheets will be maintained in a project folder by Pathfinder 
Environmental. Electronic data will be organized by assessment and date and will be stored and backed 
up on Pathfinder Environmental and UPWA computers and external backup hard drives, respectively. 
Upon receiving reports and data, the SWQB Project will store data on SWQB network drive in project 
specific folder for the “Lower Cow Creek Phase II” Project. The SWQB network drive is backed up daily 
and maintained by the NMED Office of Information Technology. Electronic data files will be stored on 
the SWQB network drive in accordance with 1.21.2 NMAC, Retention and Disposition of Public Records 
 

GROUP C: ASSESSMENT AND OVERSIGHT 

C1. Assessment and Response Actions 
The Project Officer will provide project oversight by periodically assisting with and/or reviewing data 
collection efforts. A review of the data collection and monitoring efforts by the Project Officer will take 
place at the end of each monitoring season. The Project Officer will assess project progress to ensure 
the QAPP is being implemented, including periodic audits by the QAO, as needed. Any problems 
encountered during the course of this project will be immediately reported to the Project Officer who 
will consult with appropriate individuals to determine appropriate action. Should the corrective action 
impact the project or data quality, the Project Officer will alert the QAO. If it is discovered that 
monitoring methodologies must deviate from the approved QAPP, a revised QAPP must be approved 
before work can be continued. All problems and adjustments to the project plan will be documented in 
the project file and included in the final report. 
 
C2. Reports to Management 
Semi-Annual reports will be submitted by the UPWA Project Manager, Lela McFerrin, to the Project 
Officer and will include progress of project implementation and any available data. Printouts, status 
reports or special reports for SWQB or EPA will be prepared upon request. The final report will be 
submitted to the SWQB Project Office by the end of the grant period as indicated in the final, signed 
Intergovernmental Agreement. The Project Officer will be responsible for submitting semi-annual 
reports, annual load reduction estimates, and a final report to EPA through their Grants Reporting 
Tracking System. 
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GROUP D: DATA VALIDATION AND USABILITY 

D1. Data Review, Verification and Validation 
Data will be reviewed by the contractor prior to demobilization from the field site. Data will be 
considered usable if the requirements of this QAPP were followed and the data is within acceptable 
range limits as defined under this QAPP. Data that appears incomplete or questionable for the 
parameter will be flagged for review. Flagged data will be discussed with the SWQB Project Officer to 
determine the potential cause and usability. If a reasonable justification for use of the data cannot be 
attained, those data will be not used in analysis and implementation of restoration activities unless the 
data can be recollected and assessed for usability 
 
D2. Validation and Verification Methods 
The Technical Consultant (Devin Kennemore) will ensure that valid and representative temperature, 
percent canopy and photo-documentation data are acquired under this QAPP for the Lower Pecos Phase 
II Project. Verification of temperature data results will be performed by the Technical Consultant, and 
will occur in the review of data. In the event questionable data are found, Technical Consultant will 
contact the Project Officer and the Project Officer will consult with project personnel to determine the 
validity of the data. Results of the verification process will be included in the final reports. Data 
verification procedures will be used by Technical Consultant, Devin Kennemore, and reviewed by the 
Project Officer, as described in NMED SWQB SOP 15.0 “Data Verification and Validation” (2019c). The 
validation of temperature data will occur after review of data by the SWQB. A verification and validation 
worksheet will be submitted by the Project Officer (or applicable SWQB staff) to the QAO before data 
will be considered for assessment of water quality standards in the development of the Integrated 
Report and List.  
 
The Steve Vrooman of KRE will ensure that valid and representative data are acquired for channel 
morphology data. Verification and validation of data will occur daily after data collection (Rosgen Level II 
measurements). A verification and validation checklist will be used to document the verification and 
validation process. In the event questionable data are found, the SWQB Project Officer will notified by 
either Steve Vrooman or Devin Kennemore and will consult appropriate personnel to determine the 
validity of the data. Results of the verification and validation process will be included in the final reports. 
 
D3. Reconciliation with User Requirements 
The user requirement is a restatement of the data quality objective: The quality of the data will be 
adequate to provide a high level of confidence of determining whether the Lower Cow Creek Project is 
meeting the project goals, as stated in the approved scope of work. If the project’s results do not meet 
this requirement, then additional monitoring may be necessary to fill in data, which may include an 
extension of the monitoring period to measure effects that were not apparent during the project period. 
This would require a contract extension from NMED. 
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