Statement of Work

WATER ACTIVITY NAME - Improvement of lysimeter operations and consumptive use quantification in
high-altitude, irrigated meadows in the Yampa /White Basin.

Colorado Climate Center and Colorado Division of Water Resources
INTRODUCTION AND BACKGROUND

In an effort to improve the quantification of consumptive use in the high-altitude meadow environments of the
Yampa/White basin, a new lysimeter testing site is being proposed to be instatled at the Carpenter Ranch
owned by the Nature Conservancy. A recent evaluation of the historical lysimeter data and derived crop
coefficients in the Yampa/White basin were determined to be questionable due to method of lysimeter
operation and its representativeness of the actual meadow irrigation operations in the Yampa basin which are
not continuously flooded. As a result of this, it was decided that a new lysimeter monitoring effort would
benefit the basin.

The plan for this site is to install four bucket lysimeters that will be weighed weekly. Two of the tysimeters
will be seeded with an ET grass reference crop and the other two will be seeded to mimic the irrigated
meadow environment surrounding the lysimeters. From the lysimeter observations, new crop coefficients
can be determined and compared to those derived from historical lysimeter observations to see how they vary.

In addition to installing bucket lysimeters, an automated weather station will also be installed that collects
temperature, humidity, solar radiation, wind speed and direction, soil temperature and precipitation. The
weather station data will be used to calculate evapotranspiration using the ASCE Standardized
Penman-Moneith equation.  Once these calculations are made, the ASCE ET estimates can be calibrated to
temperature based equations, like Hargreaves. This relationship can then be used to estimate ET from the
ASCE equation using only temperature observations which can be taken at a finer spatial resolution to
monitor the entire basin.

OBJECTIVES:

TASKS
Provide a detailed description of each task using the following format

TASK 1 — Installation

Description of Task - Installation of lysimeters and weather station will be conducted on the West end of
Carpenter Ranch to minimize effects of the power plant. Two lysimeters will be seeded with Grass ET
reference crop and two seeded with representative meadow species.

Method/Procedure - Work with Carpenter Ranch and Division 6 Water Resources staff to locate
representative locations for lysimeters and weather station. Colorado Climate Center staff will install and
maintain the weather station and data collection. Carpenter Ranch and Division 6 Water Resources staff will
maintain the lysimeters and take observations.



Deliverable — Photos and data collected.

TASK 2 — Development of Crop Coefficients

Description of Task - Use data from the bucket lysimeters to calculated crop coefficients. These
coefficients can then be applied to any future weather-based calculations of ET.

Method/Procedure - The use of two different species on the plots will provide both a grass ET reference and
acrop ET. From these two measurements, crop coefficients can be determined directly.

Deliverable- Crop coefficients.
TASK 3 -Caiculate Crop ET

Description of Task - Calibration of ASCE ET weather based calculations to temperature-based Hargreaves
method.

Method/Procedure -  Use weather station data to calculate ASCE standardized equation grass reference ET.
These estimates will then be calibrated to the Hargreaves temperature based method. Once this relationship
is established and crop coefficients are determined, crop ET can be determined anywhere in the basin
temperature is monitored.

Deliverable- Summary of findings.

SCHEDULE

Provide a project schedule including key milestones for each task and the completion dates or time period
from the Notice to Proceed (NTP). This dating method allows flexibility in the event of potential delays
from the procurement process. Sample schedules are provided below. Please note that these schedules are
examples and will need to be adapted to fit each individual application.



Task | - Installation  April 2011
Task 2 — Development of Crop ET April through October 2011, 2012, 2013, 2014, and 2015
Task 3 — Calculate Crop ET  Final Report deliverable December 15, 2015.

REPORTING AND FINAL DELIVERABLE

Reporting: The applicant shall provide the CWCB a progress report every 6 months, beginning from the date
of the executed contract. The progress report shall describe the completion or partial completion of the tasks
identified in the statement of work including a description of any major issues that have occurred and any
corrective action taken to address these issues.

Final Deliverable: At completion of the project, the applicant shall provide the CWCB a final report that
summarizes the project and documents how the project was completed. This report may contain
photographs, summaries of meetings and engineering reports/designs.
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