Texas Water Trade: Texas Flows Fund RFP Monitoring Guidance and
Requirements
Flow Restoration Accounting Framework Background
The Flow Restoration Accounting Framework (FRAF), a water stewardship and monitoring framework
developed by the National Fish and Wildlife Foundation (www.nfwf.org) for use in the Columbia Basin
Water Transactions Program (www.cbwtp.org), is currently being adapted and developed for application
in the state of Texas by Texas Water Trade. The Texas – Flow Restoration Accounting Framework (TFRAF) will be fully published for project partners and stakeholders sometime in mid-January and will
provide resources and information for tracking water transactions, hydrologic monitoring, tools and
frameworks for restoration accounting and reporting. The T-FRAF focuses on standardizing all types of
flow restoration projects which increase and enhance the timing, rate and volume of freshwater flows to
impaired stream reaches, water bodies and aquatic systems.

Texas Water Trade RFP Monitoring
The T-FRAF has a four-tier monitoring framework approach. However, for this RFP, the primary
requirements of reporting will focus on the Tier 1 Contractual Compliance and Tier 2 Flow Accounting
monitoring (Figure 1). Supported Applicants will be expected to visit project locations during the term
of the agreement to ensure that all areas of Contractual Compliance are being met (Tier 1). Additionally,
if funded projects have augmented flow rates and volumes which are measurable by USGS-approved
gaging equipment and protocols, funded Applicants will be expected to conduct flow gaging and
monitoring of the added instream flows within the targeted stream reach or water body. Tier 2 Flow
Accounting monitoring verifies and tracks project implementation and the overall hydrologic response
resulting from the restoration actions, so coupled with Tier 1 Contractual Compliance, these tiers are the
foundation of water transaction monitoring.

Figure 1. An overview of the FRAF four-tier monitoring framework

If Applicants’ projects are expected to attain predetermined hydrologic, biologic, or ecological flow
targets or benchmarks, the projects may be placed in either Tier 3 Aquatic Habitat Response or Tier 4
Ecosystem Function respectively. However, due to the level of expertise, resources (e.g., personnel and
costs) and planning required, Texas Water Trade hopes and expects supported Applicants to coordinate
and work with state agencies, consultants or other suitable partners for Tier 3 or Tier 4 level monitoring.
This level of monitoring is often labor intensive, expensive and resource intensive, and thus would only
be typically warranted when a project is funded over a multi-year timeframe.
Thus, for the Flows Fund RFP, the focus for supported Applicants should remain on Tier 1 and Tier 2.
Exceptions may be made for proposed projects whose volumetric size or lifetime would necessitate
monitoring at higher Tiers. A summary and guidance on Tier 1 and Tier 2 monitoring can be seen below.
Texas Water Trade will review all proposed projects and give adequate feedback about expected Tier
placement of supported projects prior to funding, so that entities can expect the level of investment and
resources needed to ensure monitoring success per the RFP requirements.

TIER 1: Project Compliance Monitoring
Tier 1 ensures that the legal terms of the contract between the project sponsors and water user are
fulfilled and accurately represented. Thus, all transactions are included within Tier 1 or, at a minimum,
have a Tier 1 component even if they are categorized as Tier 2, 3, or 4. Each project or transaction is
defined by type (e.g., lease, purchase, split-season, storage release, minimum-flow agreements, etc.)
and has specified monitoring and reporting criteria that is consistent with that transaction type.
Projects are categorized as Tier 1 if:
•
•

The transacted water flow rate is less than 1 cubic feet per second (cfs), or
When these transacted flows are immeasurable instream (e.g., when the transacted water
flow rate is less than 10 percent of the mean daily flows).

TIER 1 MONITORING
Because Tier 1 monitoring is focused on contractual compliance of the water transactions, Tier 1
projects are typically verified annually by monitoring the project water-right point of diversion (POD)
and/or place of use (POU) to ensure the water right holder did not divert water per the historic right and
use. Instream flow monitoring is not typically necessary to ensure contractual compliance because Tier
1 projects tend to only account for a small percentage of flow instream and are often immeasurable.
Thus, recommendations for Tier 1 compliance monitoring would be field inspections at the POU or POD
and photo-point monitoring or the utilization of aerial imagery or other remotely-sensed information to
ensure the water rights were not diverted at their associated POD or applied to their historical POU. As
stated previously, instream flow monitoring of Tier 1 level projects is generally considered infeasible
because the flowrates are typically within the range of error of most gaging methods and flow current
meter instrument and are small compared to the total flow in the stream (POF is less than 10 percent of
stream flow).
PHOTO-POINT MONITORING FOR TIER 1
The T-FRAF requires tracking of water transaction compliance and encourages the use of the most
efficient and effective techniques based on an organization’s available resources. Photo-point
monitoring is a fairly inexpensive technique that can be implemented to document the flow transaction.
On-the-ground photos and annual site visits are the preferred form of photo-point monitoring, but
remotely sensed imagery, whether digital aerial photos, satellite imagery, or drone imagery, are all
suitable forms of photo-point monitoring to track annual compliance for Tier 1 projects, especially at
remote (i.e., hard to access) project sites.
Given the widespread availability of smart phones, a principal photo-point monitoring recommendation
is that flow practitioners obtain site visit and field monitoring photos using inexpensive picture
applications, such as Solocator or a similar application, which allows the input of field notes to be
embedded into the watermark of the image. These details should include project name, stream name,
description, geographic coordinates (latitude and longitude), bearing, elevation, date/time, and any
other relevant information desirable by the restoration practitioner. Photos may then be emailed,
sharing metadata, and input into mapping software (e.g., Google Earth or ESRI’s ArcGIS software).
Collected photos may be archived into one dataset which is ultimately composed of multiple photos
spanning the life of the project. This archive can be readily shared during project reporting. If the photo
capture software does not include the ability to add metadata, then post-field editing of the watermark
and site descriptions is encouraged to ensure that relevant project and site condition information is
retained with each photo.
When taking photo-point pictures for compliance, project managers should aim to capture presence or
absence of contractual water at the water right’s POD or POU. An example, taken using Solocator with
digital watermark and timestamps, is shown in Figure 2.

Figure 2. An example of a Tier 1 Compliance photo-point using the Solocator field application

TIER 2: FLOW ACCOUNTING
Flow monitoring and accounting for Tier 2 projects is designed to achieve two primary objectives: 1)
tracking or verification of project implementation; and 2) quantifying and documenting flow change at
the reach-scale or targeted receiving water body. Monitoring and tracking information are used, along
with the associated water rights or water management action to evaluate the transaction and to assess
the efficacy of a transaction mechanism(s) used to create the enhanced stream condition.
Tier 2 projects are defined as having either:
•
•

The transacted water flow rate greater than 1 cfs, or
The transacted flows are measurable instream (e.g., when increasing mean daily flows by 10
percent or more).

TIER 2 MONITORING
The first objective of Tier 2 monitoring is the same as for a Tier 1 project, where project compliance is
verified. The second objective accounts for flow added to the targeted stream reach or aquatic system
from the POD through the target reach during the project. Tier 2 stream-discharge should be monitored
at project POD whenever surface flows are measurable. When conditions do not allow a measurement
at the POD (e.g., access issues, safety concerns, multiple PODs within a reach participating in instream
flow projects, or surface flow is immeasurable with a flow meter or extreme low flow condition exist),
flows can be measured at a downstream location within the targeted stream-reach or receiving water

body, to quantify the flow magnitude changes and spatial distribution of water during the project. There
are two conditions and considerations for hydrologic data collected under Tier 2:
•
•

The transacted water flow rate is measurable instream; or,
If instream flow response is expected to be non-point (e.g., diffuse along the targeted
stream-reach or flows delivered to large water body (e.g., Estuary / wetland systems))
quantification of the transaction’s impact along the targeted stream-reach can be measured
as:
o
Changes in instream flow at multiple locations along the targeted stream-reach,
o
Change in pool metrics (e.g., stage, wetted area, and/or volume),
o
If pool/water body is not influenced by stage changes, then change in a targeted
parameter such as salinity levels, nutrients, TSS or water-temperature may be more
suited
o
Identification of critical low-flow stream-reach location (e.g., stream mouth or
location of surface flow disconnections), or
o
Changes to groundwater levels using well monitoring along the targeted reach(es)
to measure adjacent groundwater levels as they relate to stream surface
connectivity.

All hydrologic measurements and quantification, whether using a wadeable stream-discharge
measurements, continuous stage logger monitoring, pressure transducers, DataSonde or similar water
quality instruments, should follow all instrument instructions and applicable United States Geological
Survey (USGS) water measurement protocols.

Texas Flows Fund RFP Reporting
Texas Water Trade will work with Applicants during the Flows Fund RFP review to ensure that all fully
understand the T-FRAF monitoring and reporting guidelines and requirements. Additional information,
including a published copy of the T-FRAF, will be made available as well as a TWT Flow Monitoring
Workbook for Applicants to input all site visit information and monitoring data collected during their
work. These workbooks will be shared back to Texas Water Trade with any other required final
reporting. Stay tuned for more monitoring resources, information and reporting guidance as this
process unfolds.

