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Plate 1: Overview Map 
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Plate 2: Measured WSP vs Computed Water Surface – RM 1530 to 1545 
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Plate 3: Measured WSP vs Computed Water Surface – RM 1545 to 1560 
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Figure 8 through Figure 11 highlight a few of the streambank stability indicators observed throughout the 
pump intake surveys. 

Figure 8. W. Reid Upstream Streambank, RM 1682.5, Roosevelt County, MT, 13th July 2020 
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Figure 9. C. Paulson Upstream Site, Yellowstone River RM 1.7, McKenzie County, ND, 15th July 
2020 

Figure 10. Tveit Land & Cattle Intake Site, RM 1624.2, Roosevelt County, MT, 8th July 2020 
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Figure 11. S. McGowan Upstream River Reach, RM 1697.95, Roosevelt County, MT, 13th July 2020 

From the above figures, several of the streambank stability indicators observed throughout the pump 
intake surveys can be seen. In Figure 8, a lack of vegetative cover is visible on the riverbank along with 
the extent of streambank height just upstream of the pump site. Figure 9 illustrates the high presence of 
jammed debris found upstream of the pump site, approximately 1.7 miles upstream along the Yellowstone 
River from its confluence with the Missouri River. In Figure 10, the formation of several sandbars 
adjacent to the pump’s floating suction can be seen. Figure 11 shows greater vegetation coverage along 
the riverbank as well as a lack of high streambanks alongside the pump site, which is often found within a 
side channel of the Missouri River. 

5.4.2 Qualitative Stability Evaluation 
A qualitative stability evaluation was performed on the 119 irrigation sites collected during the July 2020 
USACE surveys as well as the August and December 2020 MT FWP surveys for use in evaluating 
streambank stability risks that may occur as a result of the Fort Peck EIS test flows. This evaluation used 
a simple procedure to qualitatively rate stability at each site and by no ways should be interpreted as an 
absolute indicator of individual site stability. A detailed geomorphic assessment study would be required 
to further evaluate individual site stability and define risk into multiple factors. 

Site conditions were assessed by looking for the presence of river process indicators that are often 
associated with stability. Site visit observations tabulated the presence of indicators consisting of high 
streambanks, streambank mass wasting, sandbar formation, and floating debris. These factors were the 
primary stability indicators that were considered for the site stability rating. Figure 12 presents the total 
number of visual citations of these indicators at the surveyed pump sites. For example, the presence of 
high streambanks (streambanks with a height of approximately 10 feet or greater from the water surface) 
were observed at approximately 80 of the 119 sites. The results, as shown in Figure 12, suggest that 
multiple instability indicators were present at each of the pump sites, and their combined contributions 
should be considered when evaluating site stability. 
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Figure 12. Presence of Streambank Stability Indicators at Surveyed Irrigation Pump Sites 

The bank steepness at each site was classified as either vertical, steep, or not steep, and these three 
categories were determined during each site visit. Streambanks were considered to be “not steep” if the 
slope ranged from approximately level to approximately 1:1 (V:H) and were considered to be “steep” if 
the slope was approximately 1:1 to approximately 4:1. Streambanks with a slope greater than 4:1 were 
considered to be “vertical.” Results for the sites are shown in Figure 13, and nearly half of all sites were 
found to have steep banks. 

Figure 13. Histogram of Characterization Frequency of Stream Steepness 

A qualitative stability rating was created to estimate stability at each site with the objective to reflect the 
risk of geomorphic process impacts on intake operation occurring due to a high flow event. Three 
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categories of stability were developed consisting of stable, intermediate, and unstable. Table 7 outlines 
the various visual indicators used to estimate site stability within each category. 

Table 7. Qualitative Streambank Stability Indices and Associated Site Observations 
Stability 
Rating Associated Visual Observations 

Stable 

-Not steep to steep streambank(s) 
-Little to no mass wasting present throughout visible reach 
-No undercut or fallen debris observed 
-Significant vegetative cover on streambanks 
-Pump site more likely to be a side channel than on the main channel 

Intermediate 

-Steep to vertical streambank(s) 
-Mass wasting observed in small to moderate segments of visible 
reach 
-Sparse undercut and fallen debris observed 
-Low to moderate vegetative cover on streambanks 

Unstable 

-Vertical streambank(s) 
-Mass wasting present throughout large segments of visible reach 
-Several undercut and fallen trees throughout area 
-Little to no vegetative cover on streambanks 
-Pump site more likely to be the main channel than on a side channel 

Using the stated visual indicators, a qualitative rating was assigned to each site. Of the 119 sites, roughly 
23.5% of the sites were considered stable, 53% were considered to have intermediate stability, and 23.5% 
were considered unstable. The intermediate sites often had one or more stability risk factors and may have 
moderate risk of erosion and pump site impacts during a single event. The unstable sites often had steep 
to vertical streambanks, little to no vegetative cover, and continuous observations of mass wasting 
throughout the reach, both upstream and downstream of the pump intake. The unstable sites would likely 
pose a higher risk of pump site and farming operation impacts during a single event. 

The assigned site stability ratings reflect the results of a qualitative assessment that was based on a rapid 
assessment of observed site conditions during the July 2020 USACE site visits as well as the August and 
December MT FWP site visits. Assigned site stability ratings are suitable only for use as a qualitative 
indicator on a large group basis of all pump intake sites and do not reflect any type of computational or 
geomorphic analysis. 

6. SUMMARY 

Surveys of irrigation intakes on the Missouri River downstream of the Fort Peck Dam were performed in 
support of the Fort Peck EIS. The Fort Peck EIS details two alternative hydrographs for flow releases that 
include a minimum in-river flow of 8,000 cfs in years that a test flow could be implemented. The test 
flow releases would peak at approximately 28,000 to 33,000 cfs for three days in June, and the selected 
test flow for the final Fort Peck EIS would be conducted three to five times over the course of the next 10 
to 20 years when hydrologic conditions are appropriate. The irrigation pump site field inventory was 
performed in July 2020 to assist with the analysis of the economic, cultural, and environmental impacts by 
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USACE. This field inventory was then followed by additional surveys conducted in August and 
December 2020 by the MT FWP. 

In order to conduct the field inventory, USACE developed a scope and a methodology to collect data at 
a limited number of irrigation pump sites along the Missouri River between the Fort Peck Dam and 
Williston, North Dakota. At each site, XYZ data points were collected to determine the pump site 
characteristics and potential damage levels for high flow events. Participating landowners also had the 
opportunity to identify site specific critical features as well as share concerns about the flow alternatives 
during the surveys. 

USACE site surveys were conducted from July 8th through July 15th, 2020 at the selected sites using two 
survey teams. The members of each of the two survey teams had different roles and objectives during the 
site surveys. The team member from the Hydrologic Engineering Branch was tasked with filling out a 
data form that addressed in-depth questions involving key pump site water levels, pump site conditions, 
and O&M costs related to the pump sites in collaboration with the landowner while the Omaha District 
survey crew members were tasked with collecting various XYZ data on key features from each site. The 
local coordinator served as the primary point of contact to landowners prior to the field teams’ arrival, and 
they coordinated site access and arranged a meeting time between the landowners and the survey teams. 
A total of 69 sites were surveyed by USACE with 62 sites located in Montana and seven located in North 
Dakota. The irrigation pump and intake sites were fairly well distributed within the approximately 200-
mile-long survey area. The pump sites were located on both the north and south banks of the Missouri 
River. Several sites were larger pump intakes serving multiple irrigators. 

After completing the pump site data form at each site, the USACE hydro representative would briefly 
analyze the surrounding area of the pump intake to identify indicators that relayed information about the 
pump site’s streambank stability. While most sites were stable enough to allow reliable pumping 
operations, several factors were observed that indicate site stability risks. The presence of high 
streambanks was a common indicator throughout the surveyed river reach. Many sites also included 
varying degrees of streambank steepness and vegetation coverage. Similarly, due to the prevalence of 
mass wasting, floating debris was observed at the time of the surveys and/or documented as a concern by 
the landowner. The presence of sandbars at or near the pump sites also highlighted the river’s sediment 
movement potential. Site observations were used to develop a stability rating for each site. 

The USFWS then collaborated with the MT FWP to perform additional surveys on approximately 50 
irrigation pump sites (contributing to the 119 irrigation pump sites surveyed in total) along the Missouri 
River in eastern Montana, and these additional surveys occurred from August 25th through 28th, 2020 and 
on December 3rd, 2020. The MT FWP survey data and information was included as an attachment to this 
report. The information gathered from these additional surveys was also utilized in the analysis of the 
collected irrigation pump site survey data. 

The compiled survey data from each of the different pump sites was evaluated to determine common 
characteristics for each site as well as to develop histograms in regard to each of the four in-depth 
questions that the irrigators answered. The most cited irrigation operator responses were: 

Question 1 – Irrigation Operator Concerns Regarding Fort Peck Releases (top three responses): 
1) Streambank erosion and/or land loss at the pump site and fields adjacent to the Missouri River 
2) Loss of pump site due to high flows submerging the pump site (pump site inaccessible and unable 

to inspect, irrigate, or repair) 
3) Flows damage or reduce the life cycle of critical infrastructure (pump, intake, power panel, 

anchors, river dikes, etc.) and the costs associated to repair them as well as the loss of capital 
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investment (i.e., crops, moving costs, equipment loss, land, noxious weed and insect treatment, 
etc.) 

Question 2 – Irrigation Operator Normal O&M Costs (top three responses): 
1) Pump movement 
2) General maintenance (e.g., checking the pump, pump oil changes, and motor greasing) 
3) Minor dredging of the pump site 

Question 3 – Irrigation Operator Larger O&M Costs (top three responses): 
1) Pump replacement 
2) Miscellaneous jobs (e.g., riprap placement and other maintenance costs not already listed) 
3) Pump rebuild as well as electrical work 

Question 4 – Irrigation Operator Planted Crops (top three responses): 
1) Alfalfa 
2) Corn 
3) Wheat 

Collected survey data and the survey results were used to provide input to the hydrologic and economic 
analysis that was performed for the Fort Peck EIS. 

7. REFERENCES 

Roosevelt County Conservation District (2002), Inventory of Pumps and Intakes on the Missouri River 
between the Fort Peck Dam and the North Dakota Border, Prepared for the U.S. Army Corps of 
Engineers, Omaha District; Omaha, Nebraska. 
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Appendix A 
Provided Survey Documents 

Provided Survey Documents 
Survey of Irrigation Pumps and Intakes on the Missouri River 

between the Fort Peck Dam and Lake Sakakawea 
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Omaha District 



Table 1. Missouri River Pump Site Survey Schedule 

Missouri River Pump Site Survey Schedule Summary 
Survey Group 1 Local Contact Survey Group 2 Local Contact 

Tuesday 7-Jul-20 Orientation Meeting in Sidney, MT 
Wednesday 8-Jul-20 MT Site 12 MT Coordinator 1 MT site 9 MT Coordinator 2 
Thursday 9-Jul-20 MT Site 3 MT Coordinator 1 MT Site 7 MT Coordinator 2 
Friday 10-Jul-20 MT Site 5 MT Coordinator 1 MT Site 10 MT Coordinator 2 
Saturday 11-Jul-20 MT Site 6 MT Coordinator 1 MT Site 11 MT Coordinator 2 
Sunday 12-Jul-20 Off 
Monday 13-Jul-20 MT Site 1 MT Coordinator 1 MT Site 2 MT Coordinator 2 
Tuesday 14-Jul-20 MT Site 8 MT Coordinator 1 MT Site 4 MT Coordinator 2 
Wednesday 15-Jul-20 ND Site 1 ND Coordinator 1 ND Site 2 ND Coordinator 2 
Thursday 16-Jul-20 
Friday 17-Jul-20 
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Figure 1. Example Implementation of Test Flows Compared to Actual at Wolf Point, MT 
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U.S. ARMY CORPS OF ENGINEERS, OMAHA DISTRICT 
HYDROLOGIC ENGINEERING BRANCH 

RIVER & RESERVOIR ENGINEERING SECTION 
Data Sheet for Collected Pump Survey Data 

Survey Crew: Survey Date: 
PRODUCER INFO: 

Owner Name: Picture Number: 

Address: Date/Time: 

Phone: 

Email: 

Permit #: 

LOCATION INFO: 

River Mile 
Min. Gage Height (GH) Feasible for Pump 

Operation W/O Moving MO 
Max. GH Pump Operation W/O Moving MH 

Min. GH for any Intake Oper. ME 
Site High Water Mark GH / Date HW 

River Gage Ref (e.g., Wolf Point, Culb.) 

Channel Location (main, side) Years @ 

present location 

Cost of relocation 

Min. GH Initial Critical Damage Due to High Flows Type (sediment, debris, etc.) DI 
GH Critical Pump Impact Impacted Feature (pump, electrical, etc.) CD 

PUMP SITE INFO: 
Fixed / Portable Avg Annual Acres Irrigated this Intake 

Type of Pump Capacity (gpm) 

Number of Pumps Water Depth at Pump (ft) 
Describe general river setting adjacent of pump area: 

Describe the process used to move pumps. Include down times, lead-time: 

Provide any additional comments concerning pump/intake operation that may be of concern relative to flow from Fort Peck: 

Please describe normal operations and maintenance (O&M) costs associated with your intake and how often these costs are incurred (e.g., intake screens are 
cleaned twice a year and this costs about $1,000 or minor shoreline dredging occurs once per irrigation season and costs $500; include cost of farmer's labor and 
equipment operating expenses). Are these costs associated with high flow events? 

Please describe any larger O&M costs (e.g., barge-based dredging, replacing a damaged intake, replacing site electrical controls or service panels, movement 
of the intake, etc.), how often these costs are incurred (e.g., twice a year, once a decade, etc.) and their relationship to high flows (i.e., are these costs generally 
associated with higher flow events than your normal O&M costs?). 

Can you describe the type of crops you grow (e.g., sugar beets) and how many acres of each of these crops you irrigate annually using water from the 
Missouri River (e.g., 230 acres of sugar beets and 130 acres of potatoes are irrigated annually using water from the Missouri River)? 

Would you agree access to pump site area for monitoring during test period (collect river level, observations, water sample) Yes/No: 

Figure 2. Pump Site Data Form - Page 1 
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.PUMP SITE INFO (Additional Notes): 
Please describe normal operations and maintenance (O&M) costs associated with your intake and how often these costs are incurred (e.g., intake 
screens are cleaned twice a year and this costs about $1,000 or minor shoreline dredging occurs once per irrigation season and costs S500; include cost of 
farmer's labor and equipment operating expenses). Are these costs associated with high flow events? 

[How many people? How many hours? What type of equipment? How frequent? High flow impacts?] 

Please describe any larger O&M costs (e.g., barge-based dredging, replacing a damaged intake, replacing site electrical controls or service panels, 
movement of the intake, etc.), how often these costs are incurred (e.g., twice a year, once a decade, etc.) and their relationship to high flows (i.e., are these 
costs generally associated with higher flow events than your normal O&M costs?). 

[How many people? How many hours? What type of equipment? How frequent? High flow impacts?] 

Can you describe the type of crops you grow (e.g., sugar beets) and how many acres of each of these crops you irrigate annually using water from 
the Missouri River (e.g., 230 acres of sugar beets and 130 acres of potatoes are irrigated annually using water from the Missouri River)? 

Streambank Stability - Irrigator Responses: 

What would you say is the lateral migration of the bank per year? 

Is this fairly consistent throughout the year or driven mostly due to high flows? 

During high flows, how much bank and/or soil movement do you see? 

STREAMBANK STABLITY - Personal Observations: 
Are high banks (>10 feet tall) present (Y/N): 

How steep would you describe the banks (vertical, steep, not steep)? 

Are there any signs of Mass Wasting (Y/N): Which bank(s): 

Is there any vegetation or roots on the banks (Y/N): Which type (grass, shrub, tree): 

What % of the bank is covered? Describe the channel during low flows (sand bars, soil types, etc.): 

Right Bank: 

Left Bank: 

Is the streambank constricted upstream? If so, by what? 

Personal impression of streambank stability: 

Figure 3. Pump Site Data Form - Page 2 
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Fort Peck Dam Test Flows Environmental Impact Statement – FACT SHEET 

Background: As part of Endangered Species Act (ESA) consultation with the US Fish and Wildlife Service (USFWS) 
on Operation of the Missouri River Mainstem Reservoir System (System), the US Army Corps of Enginners (Corps) 
amended its proposed action in the Biological Assessment (BA) to include formulation of test flows from Fort Peck 
Dam and an adaptive management framework for their implementation to benefit pallid sturgeon recruitment. 
Based on the proposed action in the BA, USFWS issued a “No Jeopardy” biological opinion (BO) in April 2018. The 
Corps must comply with the BO in order to continue to operate the System and provide the benefits of the eight 
authorized purposes, including irrigation. Completion of the Fort Peck Dam Test Flows Environmental Impact 
Statement (Ft Peck EIS) in a timely manner is one of the requirements for compliance. 

Purpose: The purpose of the Ft Peck EIS is to investigate the capacity of Ft Peck Dam flow releases to test 
hypotheses related to the ability to attract pallid sturgeon up the Missouri River, get them to spawn in the Missouri 
River, and affect drift of larvae. If a test flow alternative is selected in the Final EIS, the test flow will be run 3-5 
times over the course of 10-20 years when the hydrologic conditions are appropriate. This is not a permanent 
change to the operation of Ft Peck Dam. The Corps is currently preparing the Draft EIS with an anticipated release 
date for public review and comment in December 2020. The Draft EIS will be made available on the Missouri River 
Recovery Program webpage at https://www.nwo.usace.army.mil/MRRP/. Information on public meetings and how 
to submit comments will be provided along with public release of the document. 

Alternatives: The Corps, through public scoping and in consultation with USFWS, has developed two alternative 
hydrographs and is currently analyzing the economic, cultural, and environmental impacts of those alternatives 
(along with a No Action Alternative) in the Ft Peck Draft EIS. Both test flow alternatives include a minimum in- river 
flow of 8,000 cfs measured at the Wolf Point, MT gauge in years that a test flow would be implemented to minimize 
impacts to M&I and irrigation water intakes from low flow. Test flow releases peak at approximately 28,000-33,000 
cfs for 3 days in June. In order to analyze impacts to irrigation, the Corps and Montana Fish Wildlife and Parks (MT 
FWP) will be conducting surveys of irrigation intakes between Ft Peck Dam and the Lake Sakakawea upper pool. 
As an example, the chart below shows what Alternative 1 flows would have been in 2018 compared to no action in 
2018. The shape of the hydrograph (shown below) will not change, although the timing may change slightly (i.e. 
one week earlier or one week later). 

Figure 4. Fort Peck Dam Test Flows Environmental Impact Statement Fact Sheet - Page 1 
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Summary of the Irrigation Surveys 

The intake surveys will collect data at a limited number irrigation sites along the Missouri River between Ft 
Peck Dam and Williston, ND. At each site, data points will be collected to determine the intake site 
characteristics and potential damage levels for high flow events. Participating landowners will have the 
opportunity to identify site specific critical features such as electrical panels and pump operating levels during 
the survey. Collected survey data will be combined with river levels and hydrologic modeling to inform the 
economic impact analysis. Data will be extrapolated for those that were not surveyed. 

Summary of the High Flows Irrigation Economic Impact Analysis 

The Draft EIS will include an evaluation of how changes in flows in the Missouri River from the altered 
hydrograph resulting from the Fort Peck Test Flows impact irrigation operations. One economic model has 
already been developed to evaluate low flow impacts. A second model, will evaluate the impacts from 
increased high flow conditions. A key to developing the high flow model will be the collection of data and 
information that is the focus of the irrigation survey discussed above. 

The planned approach for evaluating irrigation impacts from high flows includes determining two tiered high 
flow thresholds. The first threshold (called “tier 1”) considers a high flow that would result in maintenance to 
clear minor debris from clogged intakes including the cleaning of screens or the use of a shore-side backhoe to 
remove sediment buildup around the intake. A second tiered threshold (called “tier 2”) considers a high flow 
that would cause significant damage to the intake and infrastructure (e.g. electrical subpanels or the intake 
itself) or require a water-based dredging operation to bring the intake back online. The analysis will estimate 
the instances when high flows would reach or exceed the thresholds from the hydrologic and hydraulic model. 
The economic analysis also includes gathering information and data from irrigators or other industry experts 
to estimate the potential costs [costs of maintenance (tier 1) and intake repairs and replacement (tier 2)] given 
the number of high flow incidences associated with each type of flow to estimate a change in costs from No 
Action for each alternative. 

Ft Peck EIS Schedule 
• July/August 2020: Irrigation surveys completed 
• December 2020: Draft EIS released for 60 day public review 
• January/February 2020: Public Meetings 
• August 2021: Final EIS posted 
• October 2021: Record of Decision signed 

Figure 5. Fort Peck Dam Test Flows Environmental Impact Statement Fact Sheet - Page 2 
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Appendix B 
USGS Gage Readings Data 

Summaries 

USGS Gage Readings Data Summaries 
Survey of Irrigation Pumps and Intakes on the Missouri River 

between the Fort Peck Dam and Lake Sakakawea 

US Army Corps 
of Engineers ® 

Omaha District 



Table 1. Missouri River Pump Site Gage Readings Summary - Montana - Survey Group 1 
USGS Gage Readings Data Summary During Survey ‐Montana Pump Intake Sites 

Day Date 
Survey Group 1 

Group Site ID Time (MDT) USGS Gage Gage Height (ft) Discharge (cfs) 
Tuesday 7‐Jul‐20 Orientation Meeting in Sidney at 1400 MT 

Wednesday 8‐Jul‐20 

Group 9 

Turnbull 1 0845 

Wolf Point, MT (USGS 06177000) 

12.69 12,300 
Turnbull 2 1010 12.61 12,000 
Turnbull 3 1055 12.63 12,100 

Casterline_M 2 1115 12.62 12,100 
Casterline_M 1 1245 12.59 12,000 

Becker 1345 12.62 12,100 

Group 6 
Ruffatto ‐‐‐‐ ‐‐‐‐ ‐‐‐‐
Candee 2 ‐‐‐‐ ‐‐‐‐ ‐‐‐‐
Candee 3 1635 12.54 11,900 

Thursday 9‐Jul‐20 Group 3 

Hanks 0900 12.24 11,100 
Holen 2 1015 12.29 11,200 
Holen 1 1015 12.29 11,200 
Neubauer 1115 12.30 11,300 
Peters 1155 12.34 11,400 

Casterline_C 1155 12.34 11,400 
Hansen 1300 12.37 11,400 

Friday 10‐Jul‐20 
Group 5 

Colgan 1 0920 12.49 11,700 
Colgan 2 1000 12.46 11,700 
Colgan 3 1030 12.51 11,800 
Candee 1 1130 12.49 11,700 
Hackley 1100 ‐‐‐‐ ‐‐‐‐

Group 2 Handy 1100 ‐‐‐‐ ‐‐‐‐

Saturday 11‐Jul‐20 
Off 

Sunday 12‐Jul‐20 

Monday 13‐Jul‐20 Group 1 

Ames 3  1015  

Fort Peck (MRBWM Daily River Bulletin) 

3.25  

11,100 
Ames 2  1100  3.26  
Ames 1  1150  3.27  
BIA 2  1400  3.27  
BIA 1  1450  3.27  

Tuesday 14‐Jul‐20 Group 4 (con.) 

Carlisle 2 0830 

Culbertson, MT (USGS 06185500) 

4.86 12,100 
Carlisle 1 0900 4.83 12,000 
Stedman 0930 4.87 12,100 
Raaum 1 1020 4.87 12,100 
Raaum 2 1045 4.86 12,100 
Raaum 3 1120 4.88 12,200 
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Table 2. Missouri River Pump Site Gage Readings Summary - Montana - Survey Group 2 
USGS Gage Readings Data Summary During Survey ‐Montana Pump Intake Sites 

Day Date 
Survey Group 2 

Group Site ID Time (MDT) USGS Gage Gage Height (ft) Discharge (cfs) 
Tuesday 7‐Jul‐20 Orientation Meeting in Sidney at 1400 MT 

Wednesday 8‐Jul‐20 
Group 9 

Johnson 0800 

Culbertson, MT (USGS 06185500) 

5.07 12,600 
Tveit 1000 5.03 12,500 

Culbertson 1100 5.05 12,600 

Group 11 
Romo_Wilson 1400 5.08 @ 1200 12,600 @ 1200 
Vannatta 1700 5.05 @ 1400 12,600 @ 1400 

Thursday 9‐Jul‐20 Group 7 

Smith 1 0800 

Wolf Point, MT (USGS 06177000) 

12.23 11,100 
Smith 2 0800 12.23 11,100 

Mattelin 1 1000 12.30 11,300 
Mattelin 2 1000 12.30 11,300 
Nygard_S 1400 12.42 11,600 

Friday 10‐Jul‐20 Group 10 

Garmon 1 1430 

Culbertson, MT (USGS 06185500) 

4.75 @ 0800 11,900 @ 0800 
Garmon 2 1330 4.74 @ 1000 11,800 @ 1000 
Harmon 1 1100 4.72 @ 1200 11,800 @ 1200 
Harmon 2 1000 4.66@ 1400 11,600 @ 1400 
Harmon 3 1200 4.68 @ 1600 11,700 @ 1600 
Harmon 4 1230 4.70 @ 1800 11,700 @ 1800 

Saturday 11‐Jul‐20 Group 9 
Anderson 2 0900 4.76 11,900 
Anderson 1 1000 4.76 11,900 

Sunday 12‐Jul‐20 Off 

Monday 13‐Jul‐20 

Group 2 

McGowan 1 0800 

Wolf Point, MT (USGS 06177000) 

12.68 12,200 
McGowan 2 0900 12.56 @ 1000 11,900 @ 1000 
Olsen 1 1200 12.60 @ 1200 12,000 @ 1200 
Olsen 2 1300 12.58 @ 1400 12,000 @ 1400 
Toavs 1400 12.55 @ 1600 11,900 @ 1600 

Group 4 
Reid 1 1700 12.54 @ 1800 11,900 @ 1800 
Reid 2 1800 ‐‐‐‐ ‐‐‐‐

Budak 1530 ‐‐‐‐ ‐‐‐‐

Tuesday 14‐Jul‐20 Group 4 (con.) 
Nygard_R 1 0900 12.65 @ 0800 12,200 @ 0800 
Nygard_R 2 1045 12.64 @ 1200 12,100 @ 1200 
Nygard_R 3 1115 12.64 @ 1400 12,100 @ 1400 

B-2







Table 6. Missouri River Pump Site Gage Readings Summary – MT FWP – December 2020 Survey 

Matt Page 0820 ‐‐‐‐

Ron Garwood #1 0957 ‐‐‐‐

Bill and Irene Rathert #2 1435 ‐‐‐‐

Bill and Irene Rathert #1 ‐‐‐‐ ‐‐‐‐ ‐‐‐‐

Mark Black ‐‐‐‐ ‐‐‐‐ ‐‐‐‐

Huseby Farms Inc. ‐‐‐‐ ‐‐‐‐ ‐‐‐‐

David Anderson ‐‐‐‐ ‐‐‐‐ ‐‐‐‐

Ron Garwood #2 ‐‐‐‐ ‐‐‐‐ ‐‐‐‐

Les Nickles #1 ‐‐‐‐ ‐‐‐‐ ‐‐‐‐

Les Nickles #2 ‐‐‐‐ ‐‐‐‐ ‐‐‐‐

Thursday 3‐Dec‐20 
Fort Peck (MRBWM Daily River 
Bulletin and USGS 06132000) 

8,100 

Missouri River Pump Site Gage Readings Summary ‐MT FWP 

Day Date Site Time (MDT) USGS Gage Gage Height (ft) Discharge (cfs) 
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