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DISCLAIMER 

The Petitcodiac Watershed Alliance (PWA) is a non-profit environmental charity who works to 

protect and improve the ecological systems within the Petitcodiac River Watershed. We use local 

science to educate community members within the watershed about the ecology within the 

Petitcodiac River’s watershed boundary, and the importance of protecting this unique river 

system. 

Broken Brooks Results Disclaimer 

An updated and more accurate method of evaluating fish passage was discovered after the first 

year of culvert assessments; therefore, the results from 2014 have been updated and included in 

this report which includes all methodologies, results and restorations completed over the past two 

field seasons. During the first field season, 51 culverts were assessed. Due to time constraints, 

only 49 culverts were assessed in the second field season. To simplify comparison of 2014 and 

2015 results, the 51st culvert assessed in 2014 was included integrated into the 2015 results.  

Photographic Credits  

Unless otherwise indicated, photographs, charts, and maps in this publication are courtesy of the 

Petitcodiac Watershed Alliance. All other photograph or map credits appear following the image 

caption. 

General Disclaimer  

While every effort has been made to present accurate maps and data, the Petitcodiac Watershed 

Alliance does not guarantee that the maps and data are correct. Users of facts presented in this 

report, as well as the data herein must take care to ensure that applications envisaged for these 

data are appropriate uses. The opinions expressed in this document are solely those of the author, 

and do not necessarily represent the opinion of the employees and board members of the 

organization, or of the Petitcodiac Watershed Alliance. 
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Executive Summary 

 

Culverts are generally used for altering the path of a watercourse in favor of road or rail bed 

construction. They may be found in a multitude of designs and configurations, all with varying 

ability to maintain natural river processes. Consequently, culverts can be improperly designed 

and/or installed, negatively impacting aquatic fauna (e.g. Atlantic salmon) that rely on 

continuous connectivity from marine to freshwater headwaters to complete their life cycles. 

Debris build-up, sedimentation, and large changes in stream height causing outflow drops are 

some examples of the barriers that poor culvert design can cause.  

 

In 2014, The Petitcodiac Watershed Alliance (PWA) initiated the Broken Brooks project in the 

Petitcodiac River Watershed using the protocol developed by the Clean Annapolis River Project 

(CARP) and NSLC Adopt-A-Stream. The project was first initiated in 2007 by CARP in the 

Annapolis River Watershed. 

During the 2014 and 2015, the PWA has achieved a total of 100 culvert assessments throughout 

the Petitcodiac Watershed. The goal of each assessment: to measure the structure’s ability to 

allow fish to migrate through and access vital upstream habitat. Many parameters and 

measurements were taken at each crossing deemed suitable for the target fish species: brook trout 

(Salvelinus fontinalis). Other than obvious obstructions (such as a deteriorating culvert or debris 

blockage), the two deciding factors that classified a culvert as either Passable, a Partial Barrier or 

a Full Barrier were the outflow drop and slope of the culvert. 

 

During the first year, assessments were focused in the Pollett and Little River basins. Of the 50 

culverts assessed, 32% were categorized as Passable, 10% were a Partial Barrier and 58% were 

Passable. In 2015, after completing the few remaining crossings in the Pollett and Little River, 

assessments moved to Bannister Brook, Lower Turtle Creek, Stoney Creek and Weldon Creek. 

20% of these culverts were Passable, 26% were Partial Barriers and 54% were Full Barriers. 

Both years have demonstrated the fragmented state of our river systems and the many kilometers 

of aquatic habitat lost due to structures created and installed by humans. 

 

A remedial option was selected for each partial or full barrier by consulting the British Columbia 

Ministry of Environment’s fish passage guidelines (2008) which recommended either the 

installation of an in-stream structure or, in cases of extreme culvert outflow drops and/or slopes, 

the complete removal of the structure. Although the PWA will be able remediate most barrier 

culverts through debris removals or rock weir installations, information on culverts that must be 

replaced or reinstalled will be passed along to the Department of Transportation and 

Infrastructure.  

 

During the past two years, the PWA has restored 22 barrier culverts (18 debris removals and 4 

rock weir installations) in an effort to restore fish passage to just over 50 km of upstream habitat.  
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Sommaire exécutif 

 

Les ponceaux sont généralement utilisés pour modifier la voie d'un cours d'eau en faveur de la 

construction de chemins ou de lignes ferroviaires.  On peut les retrouver dans une multitude de 

conceptions et de configurations,  dotés de capacités variables afin de maintenir les processus 

naturels des rivières.  Désormais, les ponceaux peuvent être mal conçus et/ou installés, ce qui 

produit des effets néfastes à la faune aquatique (ex: saumon atlantique) qui dépend  sur la 

connectivité permanente  des cours supérieurs à partir de l'eau de mer jusqu'à l'eau douce afin 

d'accomplir leur cycle de vie.  L'accumulation de débris, de sédimentation ainsi que les 

changements importants dans la hauteur d'un ruisseau qui entraine des chutes d'écoulement sont 

des exemples d'obstacles que la conception médiocre de ponceaux peut créer.   

 

En 2014, l'Alliance du bassin versant Petitcodiac (ABVP) a entrepris le projet Ruisseaux 

endommagés à l'intérieur du bassin versant Petitcodiac en utilisant le protocole conçu par le Clean 

Annapolis River Project (CARP) et le NSLC Adopt A Stream.   Le projet fut amorcé en 2007 par 

CARP à l'intérieur du bassin versant de la rivière Annapolis. 
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1.0 Introduction 

 

The Petitcodiac Watershed Alliance (PWA) is a non-profit and non-governmental organization 

that works to restore and protect the ecological services that the Petitcodiac River Watershed 

provides to the community. The PWA has been a leading organization actively monitoring the 

watershed since its inception in 1997. Rigorous annual water quality sampling has resulted in a 

robust long term data bank encompassing parameters such as pH, dissolved oxygen, temperature, 

fecal and total coliforms, salinity, total dissolved solids, nitrates, phosphates, and suspended 

sediment concentrations. These parameters were chosen on the basis of the environment’s ability 

to support life. 

 

The Petitcodiac River Watershed, moving West-East, extends from the Village of Petitcodiac past 

the boundaries of the city of Dieppe. The veins of the Petitcodiac-Memramcook watershed run 

through ~2,400 km2 of land spanning multiple municipal jurisdictions, while supporting the most 

densely populated area of the province (approximately 160,000 people). The aquatic systems in 

this watershed are clearly stressed, as 2012 water quality reports state that most parameters 

necessary for life are not being met. Additionally, increasing anthropogenic stressors over the 

past five decades have drastically altered the river’s hydrology, morphology, and ability to 

support life. Current pressures affecting watershed health include: increasing development and 

industrialization as urban communities expand; continued agricultural and forestry land use 

stress; and probable development of natural gas extraction in rural areas. 

 

As anthropogenic expansion increases, instances of river crossings/alterations also increase. 

Culverts are commonly installed to divert water under roads, railbeds, and driveways to avoid 

pooling. The problem that often arises with culvert installation is the alteration of a river’s 

morphology, negatively affecting fish and other aquatic fauna. For example, culverts can change 

water velocity, river hydrology, and often create full barriers to fish passage due to debris build 

up. If we take a moment to conceptualize a river, then add multiple culverts throughout the 

system, it is possible that the river be broken into segments.  

 

The objective of the Broken Brooks Project is to facilitate fish passage through culverts assessed 

as barriers and, in doing so, increase the quantity of aquatic habitat available throughout the 

Petitcodiac Watershed.  
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2.0 Methods 

 

The Broken Brook methodologies are divided into three main components:  

1. Assessing 50 culverts per year and categorizing each as either Passable, a Partial Barrier 

or a Full Barrier in terms of fish passage 

2. Suggesting a remedial action for each Partial and Full Barrier 

3. Restoring or improving fish passage to a minimum of five barrier culverts each year 

2.1 Culvert Assessment Procedure 

 

Within our watershed are a number of smaller rivers and streams that flow into the Petitcodiac 

River. The first step was to prioritize these smaller sub basins based on water quality and the 

presence of abundant fish populations, most notably the target fish species: brook trout 

(Salvelinus fontinalis). 

In an attempt to improve and increase aquatic habitat for the target fish species, the first year of 

connectivity assessments were focused within the Pollett and Little River basins, where healthy 

populations of brook trout are known to exist. 

In the second field season (2015) a few remaining watercourse crossings were completed in the 

Pollett and Little River basins and, to achieve the 50 culvert assessments required for each 

season, a few smaller stream basins were targeted: Bannister Brook, Weldon Creek, Lower Turtle 

Creek and Stoney Creek.  

Having prioritized and selected basins to be assessed for aquatic connectivity, ArcGIS software 

was used to create a map of each sub basin. The locations of potential culvert sites was identified 

by plotting a symbol at each road-watercourse crossing in the selected basins. 
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Figure 1: Map of potential road-watercourse crossings identified in the Pollett River, Little River, Bannister Brook, Lower Turtle 

Creek, Stoney Creek and Weldon Creek basins 
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After these watersheds were selected as top priorities, field assessments were completed using 

the culvert assessment protocol developed by CARP at the inception of their Broken Brooks 

program in 2007. Coordinates from the maps were used to locate each site on the ground. The 

equipment required for each watercourse crossing assessment is outlined in Table 1.  

Table 1: List of Field Equipment 

Materials Equipment Safety 

Clipboard 60m Measuring Tape Hip and/or Chest Waders 

Pencil, Eraser, Sharpener Meter Stick Rubber Boots/Rain Gear 

GPS YSI 85 Meter Flashlight 

Topographic Map HI 98129 Long Rope 

Camera LaMotte 2020we Handheld 

Turbidity Meter 

 

Field First Aid 

Batteries Surveying: Automatic Level, 

Tripod & Level Rod 

Reflective Vests 

Data Sheets  Insect Repellant, Sun Screen, 

Hat, Water Bottle 

Mileage Record  PFD (working in swift water) 

 

Upon arrival at each watercourse crossings, the site was observed as one of the following:  

1. Culvert 

2. Bridge 

3. Dam 

4. Fording Site 

5. Not Fish Habitat (stream is too shallow to support the target fish species) 

6. Not Found/Inaccessible 

7. Culvert Removed 

If and when the site was deemed a fish bearing culvert, data and measurements were recorded by 

filling out a Culvert Assessment Data Sheet (Appendix A). A Bridge Assessment Data Sheet 

(Appendix B) was also completed for each bridge, dam and fording site encountered. The location 

and coordinates of all other sites (not fish habitat, not found/inaccessible and culvert removed) 

were recorded and obtained for results and future analyses. 

Besides observational judgements, culverts were classified as either passable, a partial barrier or a 

full barrier based on the percent slope and outflow drop (Table 2). In general, the greater the slope 

and outflow drop of a culvert, the more difficult it becomes for a fish to pass through and upstream 

of the structure.  
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Table 2: Barrier type and criteria for determining fish passage 

 Barrier Type Criteria 

Meets Nova Scotia’s 

Provincial Guidelines 

Non-Barrier Both of the following criteria must be met: 

No Outflow drop 

Culvert slope < 0.5% 

Does Not Meet Nova 

Scotia’s Provincial 

Guidelines 

Partial Barrier One or more of the following criteria are met: 

Outflow drop < 2 body lengths of the target species 

Culvert slope between 0.5% - 2.5% 

Full Barrier One or more of the following criteria are met: 

Outflow drop > 2 body lengths of the target species 

Culvert slope > 2.5% 

 

To accurately measure each assessed culvert’s ability to pass fish, the illustration below (Figure 

2) was consulted.

 

Figure 2: Flow chart used to classify each culvert assessed 

2.2 Selecting a Remedial Action 

Many culverts deemed to be a barrier had more than one issue contributing to their inability to 

pass fish. While most remedial options were derived from British Columbia Ministry of 

Environment’s guidelines, each culvert must be corrected by analyzing it on an individual basis. 

The guidelines in Table 3 use outflow drop and culvert slope measurements to determine an ideal 

remedial option. Due to limitations, only debris removals (not listed in the chart) and rock weir 
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installations were selected for possible remedial options that the PWA could implement. It was 

suggested that culverts located on public roads with outflow drops greater than 30 cm and/or 

slopes greater than 2.5% should be replaced by the Department of Transportation and 

Infrastructure if and when possible.  

Table 3: Remedial options for culverts classified as either a partial or full barrier (BC Ministry 

of Environment, 2008). 

Remediation Option Criteria 

Tailwater Control Outflow drop <30 cm 

Slope <2.0% 

Baffle Installation Outflow drop <1 body length of target species 

(5 cm) 

Slope ≥2.5% 

Baffle Installation and Tailwater Control Outflow Drop <30 cm 

Slope ≥2.5% 

Removal of Structure Outflow drop >30 cm 

Slope >2.5% 

 

2.2 Prioritizing and Restoring Barrier Culverts 

The PWA used two methods to improve fish passage through barrier culverts: removing debris 

blockages and installing rock weirs. Those barrier culverts with the most upstream habitat and 

the least number of barriers downstream were prioritized for restoration.  

Woody debris, leaf litter and sediment are natural and normal components of a stream ecosystem. 

Unfortunately a restrictive and narrow culvert can cause large debris to catch on the inflow and 

therefore prevent it from continuing its journey downstream. A couple of tree branches or trunks 

may not have a detrimental impact on the watercourse, but as other debris accumulates it can 

quickly create a stream blockage and lead to a complete obstruction to fish passage. To maintain 

proper fish passage and adequate water depth, debris removals took place when debris blockages 

were encountered during culvert assessments. With blockages that were composed of entire trees, 

a certified chain saw operator from Fort Folly Habitat Recovery was necessary to aide in 

removal. Debris removed from the culvert inflow was carried well out of the high flow area of 

the stream. 

Many culverts have perched outlets. This is due to a combination of erosion of the downstream 

channel and the fact that culvert design did not require outflows to be embedded prior to the 

1980’s -1990’s. Large changes in elevations between the outflow drop and stream can prevent 

fish from jumping into the culvert and migrating upstream to access important feeding and 

spawning habitat.   

On culverts assessed to have an outflow drop less then 30 cm, a vortex rock weir can be installed 

to increase the height of the existing plunge pool. By installing this type of structure water levels 

are raised in the plunge pool and the barrier outflow drop is effectively reduced or eliminated. 
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The size and volume of the rock weir is based upon the stream and culvert characteristics and 

can be calculated using data collected from the culvert assessment. To determine the volume of 

rock needed to build the weir, the outflow drop and the tailwater bankfull width of the barrier 

culvert are used in the following formula: 

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑥
1

2
𝑤𝑖𝑑𝑡ℎ 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 

Where: 

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑜𝑐𝑘 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑏𝑢𝑖𝑙𝑑 𝑟𝑜𝑐𝑘 𝑤𝑒𝑖𝑟 (𝑚3) 

ℎ𝑒𝑖𝑔ℎ𝑡 = 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑜𝑢𝑡𝑓𝑙𝑜𝑤 𝑑𝑟𝑜𝑝 (𝑚) 

𝑙𝑒𝑛𝑔𝑡ℎ = 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑏𝑎𝑛𝑘𝑓𝑢𝑙𝑙 𝑤𝑖𝑑𝑡ℎ 𝑎𝑡 𝑡ℎ𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑡𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 (𝑚) 

𝑤𝑖𝑑𝑡ℎ = calculated width of the weir (using a height to base width ratio of 1:3 

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑥
1

2
𝑤𝑖𝑑𝑡ℎ 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 

The size of the rocks within the weir must be able to withstand the force that water will exert 

upon it during Spring freshet and high flow periods. To determine the tractive force and incipient 

diameter the following equation is used:  

Ʈ (
kg

𝑚2
) = 𝐼𝑛𝑐𝑖𝑝𝑖𝑒𝑛𝑡 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑐𝑚) 

Where: 

Ʈ = Tractive Force 

𝐼𝑛𝑐𝑖𝑝𝑖𝑒𝑛𝑡 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 1000 𝑥 𝑑 𝑥 𝑠 

𝑑 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑏𝑎𝑛𝑘𝑓𝑢𝑙𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 𝑎𝑡 𝑡𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 

𝑠 = 𝑑𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝑐ℎ𝑎𝑛𝑛𝑒𝑙 𝑠𝑙𝑜𝑝𝑒.  

Ʈ (
kg

𝑚2
) = 𝐼𝑛𝑐𝑖𝑝𝑖𝑒𝑛𝑡 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑐𝑚) 

Ʈ = 1000 𝑥 𝑑 𝑥 𝑠 

 

Apply a safety factor of two for the rock size: For the large, flat footer stones that will make up 

the base of the weir, multiply the incipient diameter by four. Following CARP’s methods, a 

vortex rock weir design was chosen to properly build-up the tailwater control of selected partial 

or full barrier culverts. The following tools were used: 

 WAWA Permit 

 Camera and GoPro 

 Pencil and Notebook 

 Survey Equipment (Tripod, Automatic Level, Staff) 

 Measuring Tape 

 Compass (GPS)  
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 3 Stakes 

 String 

The apex or low flow notch (located at the center of the weir where water can flow during times 

of lower volume) has the lowest point of elevation and points upstream. The wings of the weirs 

were built at a 30° angle from the base of the weir (Figure 3).  

 

Figure 3: Vortex Rock Weir design 

The large, flat stones called footer stones were used as the base layer of the weir. The remainder 

of the structure was built using weir stones (thicker than footer stones). Pebbles and cobbles were 

used as a filler. As recommended, the weir was tied 15 cm into the bank.  

Table 4: Rock Weir design properties 

Rock Weir Design Properties 

Rock Weir Placement 

Criteria Measurement 

Outflow Pool Width 2 x the culvert diameter (if multiple culverts, 

the sum of all diameters  

Outflow Pool Length 3 x the Culvert Diameter 

Recommended Pool Depth ~ 1 m  

Rock Weir Dimensions 

Tie in Structure at least 15 cm into each side of the bank  

Length Tailwater control bankfull width 

Height Outflow drop 

Width Height: Width Ratio of 1:3 (width is 3 x height) 

 

The instructions below were followed to install rock weirs on selected partial or full barrier 

culverts (those with outflow drops <30 cm and/or slopes between 1-7%.  

1. Before beginning construction, site photos were taken.  

2. The base of the rock weir was located by measuring out the proper outflow pool length 

(3x culvert diameter, beginning at the culvert outflow and continuing downstream).  
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3. To designate the base of the rock weir, stakes were inserted at left bankfull and right 

bankfull. The compass, string and a third stake was then used to mark the apex of the 

structure, which was angled 30° upstream from the base and in the center of the stream.  

4. The difference in elevation between the outflow and the streambed where the apex is 

located was measured and calculated using the survey equipment. 

5. Weir rocks were used to build the apex higher than the outflow elevation, and if possible, 

as high as the inflow elevation. The survey equipment was used to verify the apex was 

built to the proper height.  

6. With the height established, the base-width of the structure was measured and flagged off 

using the height:base ratio of 1:3. 

7. The base area was cleared and footer stones were arranged. 

8. Remembering that the apex (low-flow notch) must have the lowest elevation, the rock 

weir gradually became higher as it approached the stream banks. Pebbles and cobbles 

taken from the streambed were used as fill between larger rocks. 

9. The weir was tied into the bank at least 15 cm.  

10. Finally, photos of the completed rock weir were taken.  

Over time, smaller rocks will be integrated into the rock weir and fortify the structure. Stream-

crossing structures should be inspected and maintained on a regular basis, especially following 

high water flow season and large rainfall events. 

3.0 Results 

As stated previously in the Introduction, an updated and more accurate method of classifying 

barrier culverts was implemented this year and as a result, 2014 results have been updated and 

integrated into this year’s Broken Brooks report. Assessment results have been divided into the 

following sections: 

1. Watercourse Crossing Assessment Results 2014 

2. Watercourse Crossing Assessment Results 2015 

3. Watercourse Crossing Assessment Results Combined 2014-2015 

4. Watercourse Crossing Assessment Results isolated by Sub Basin 2014-2015 

3.1 Watercourse Crossing Assessment Results 2014 

Throughout the 2014 field season, a total of 159 watercourse crossings were encountered in the 

Pollett and Little River basins. Another 51 crossings (39 in the Pollett River and 12 in the Little 

River) were not accessible due to deteriorating road conditions. In total, 210 road-watercourse 

crossings were identified and categorized during the first year of the Broken Brooks Project 

(Table 5).  
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Table 5: 2014 Watercourse Crossing Totals 

Basin Bridge Dam Fording Site Not Fish 

Habitat 

Not 

Accessible 

Culvert Culvert 

Removed 

Total  

Pollett 16 3 0 49 39 34 2 143 

Little 20 0 0 19 12 16 0 67 

Totals  36 3 0 68 51 50 2 210 

 

Of the 50 culverts assessed (34 in the Pollett River basin and 16 in the Little River basin), 16 

were evaluated as Passable, 5 were partial barriers and 20 were full barriers.  

 

Figure 4: 2014 Culvert Assessment Results 

 

Below is a table of all culverts assessed in 2014, listed in descending order of amount of 

upstream habitat (Table 6). Through the replacement of 15 culverts and installation of 19 rock 

weirs, there is the potential to restore fish passage to all 34 Partial and Full Barrier culverts.  
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Table 6: Details of all culverts assessed in 2014 

Basin Culvert 

ID 

Watercourse Name Road Name Easting Northing Barrier 

Type 

Problem Suggested 

Remediation 

Upstream 

Habitat  

Pollett C-010 

(B093) 

Webster Brook Rt 895/Gaushin 

Mountain Rd 

 

335985 

 

5073654 

Passable   15 km 

Pollett C-012 Colpitts Stream Kaye Rd 340214 5080898 Passable   8 km 

Pollett C-013 

(B030) 

 Rt 905  

335917 

 

5074401 

Passable   8 km 

Pollett C-041 Popple Intervale Irving logging rd 

(off Kaye) 

 

 

338175 

 

 

5079454 

Partial Outflow drop, 

debris blockage 

Rock weir, 

debris removal 

(completed) 

7 km 

Little C-040 Hayward Brook Prosser Brook 348802 5078072 Full Outflow drop Replace 6 km 

Little  C-048 Upham Brook Prosser Brook Rd  

350623 

 

5078026 

Full Outflow drop, 

Slope 

Rock weir 6 km 

Pollett C-005 Babcock Brook Sanatorium 338800 5086624 Passable   5 km 

Pollett C-

021ABC 

Sheffer Brook Private Rd off 

Churchill 

 

 

338226 

 

 

5069006 

Partial Slope, debris 

blockage 

Rock weir, 

debris removal 

(completed) 

5 km 

Little C-033 Stiles Brook Colpitts  

 

 

 

 

344623 

 

 

 

 

 

5092070 

Full Outflow drop, 

slope 

Replace 

(according to 

DOT replaced 

in 2015 and 

needs to 

reassessed) 

5 km 

Little  C-049  Rt 895 344798 5081083 Passable   5 km 

Pollett C-004  Sanatorium 338731 5088982 Full Outflow drop, 

slope, shallow 

water depth 

Rock weir 

(completed) 

4.5 km 

Pollett C-022 

ABC 

Sheffer Brook Churchill Rd  

 

 

337311 

 

 

5068743 

Full Outflow drop, 

slope 

Rock Weir 

(completed), 

debris removal 

(completed) 

4 km 

Pollett C-030 Pinnacle Brook McDonald Rd  

337215 

 

5066868 

Full Outflow drop, 

slope 

Replace 4 km 

Little C-032 

(S827) 

Stiles Brook Rt 985  

 

347419 

 

 

5094028 

Passable Barbed wire fence 

across inflow 

Replace barbed 

wire fence with 

less harmful 

4 km 
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fencing 

material 

Little C-039 Hopper Brook Rt 895 346395 5089040 Partial Slope Rock weir 4 km 

Little C-047 Prosser Brook Prosser Brook Rd  

351714 

 

5078523 

Full Outflow drop, 

Slope 

Rock weir  4 km 

Pollett C-007 Miller Brook ATV Trail/Former 

train tracks 

 

 

336461 

 

 

5077680 

Passable   3 km 

Pollett C-008 Miller Brook Rt 905  

336845 

 

5077953 

Full Slope Rock Weir 

(completed) 

3 km 

Pollett C-009AB Mapleton Brook Hamilton Rd 336478 5075144 Passable   3 km 

Pollett C-011  Rt 895/Gaushin 

Mountain Rd 

 

335838 

 

5073600 

Full Outflow drop, 

slope 

Rock Weir 3 km 

Little C-042AB  Hardscrabble 350299 5082343 Passable   3 km 

Little C-043  Lounsbury 347477 5079961 Passable   3 km 

Pollett C-006 Babcock Brook Logging Rd 340676 5086309 Full Outflow drop, 

slope 

Replace 2.5 km 

Little C-034  Rt 895  

348163 

 

5092762 

Full Outflow drop, 

slope 

Replace 2.5 km 

Little C-044  Lounsbury 347703 5080068 Passable   2 km 

Pollett C-003  Unnamed Rd off 

Geldart 

338978 509109 Full Outflow drop, 

slope  

Replace 1.5 km 

Pollett C-037AB Dustin Brook Churchill 330880 5066775 Passable   1.5 km 

Little C-038 Bull Creek Rt 895  

 

346400 

 

 

5089035 

Full Outflow drop, 

slope, debris 

blockage 

Replace, debris 

removal 

(completed) 

1.5 km 

Pollett C-014  Rt 895  

340584 

 

5076665 

Full Outflow drop, 

slope 

Replace 1 km 

Pollett C-015  Rt 895 340845 5076387 Partial Slope Rock weir 1 km 

Pollett C-016  Gowland Mtn Rd  

337942 

 

5073838 

Full Outflow drop, 

slope 

Replace 1 km 

Pollett C-017  Stewart Rd  

338260 

 

5074324 

Full Outflow drop, 

slope 

Rock weir 1 km 

Pollett C-025  Logging Rd off 

Shepody 

 

334578 

 

5059052 

Full Slope, debris 

blockage 

Rock weir, 

debris removal 

1 km 

Little C-031  Mollins 343960 5098016 Full Slope Rock weir 1 km 

Pollett C-035  Churchill 333870 5067682 Full Outflow drop Rock weir 1 km 
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Pollett C-036  Dirt rd off 

Churchill 

 

333248 

 

5067682 

Passable   1 km 

Little C-045  Lounsbury  

348222 

 

5080196 

Full Outflow drop, 

Slope 

Rock weir 1 km 

Little C-046AB  Sugarbush 345147 5078720 Passable   1 km 

Little C-050  Pleasant Vale at 

Turkey Trail 

 

344310 

 

5078374 

Full Slope Rock weir 1 km 

Pollett C-018  Stewart Rd 338485 5074571 Passable   0.5 km 

Pollett C-019 Webster Brook O’regan  

332891 

 

5070811 

Full Outflow drop, 

slope 

Rock weir 0.5 km 

Pollett C-026  Dirt rd b/w Rt 114 

& Connelly 

 

330426 

 

5060603 

Full Outflow drop, 

slope 

Rock weir 0.5 km 

Pollett C-027  Dirt rd b/w Rt 114 

& Connelly 

 

330208 

 

5060574 

Partial Outflow drop Rock weir 0.5 km 

Pollett C-028  Dirt rd off 

Connelly 

 

328587 

 

5061784 

Passable   0.5 km 

Pollett C-029  Connelly 329346 5062950 Passable   0.5 km 

Pollett C-002  Unnamed Rd off 

Geldart 

338199 5091827 Full Outflow drop, 

slope 

Replace <0.5 km 

Pollett C-001  Salisbury Back Rd  

 

338786 

 

 

5093725 

Full Slope, 

Deteriorating 

culvert 

Replace <0.5 km 

Pollett C-020  River Rd 336997 5072219 Full Outflow drop Replace <0.5 km 

Pollett C-023  Rt 114  

330859 

 

5063479 

Full Outflow drop, 

slope 

Replace <0.5 km 

Pollett C-024  Rt 114  

331095 

 

5061297 

Full Outflow drop, 

slope 

Replace <0.5 km 
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3.2 Watercourse Crossing Assessment Results 2015 

In year two of the Broken Brooks project, field work returned to the Pollett and Little River 

basins. In 2015, a total of 131 road-watercourse crossings were identified and labeled throughout 

the seven basins where assessments took place. 

Table 7: 2015 Watercourse Crossing Totals 

Basin Bridge Dam Fording 

Site 

Not Fish 

Habitat 

Not 

Accessible 

Culvert Culvert 

Removed 

Total  

Pollett 1 0 0 0 0 6 0 7 

Little 6 1 0 5 7 16 0 35 

Bannister 2 0 1 6 2 3 0 14 

Lower 

Turtle 

5 1 1 13 3 7 0 30 

Stoney 1 0 1 5 2 3 0 12 

Weldon 5 0 2 11 0 15 0 33 

Totals 20 2 5 40 15 50 0 131 

Figure 5: 2015 Culvert Assessment Results 

Of the 50 culverts assessed, 10 were Passable, 13 were a Partial Barrier and 27 were a Full 

Barrier. 

 

Figure 6: 2015 Culvert Assessment Results 

Below is a table of all culverts assessed in 2015, listed in descending order of upstream habitat.  

Through the replacement of 22 culverts and by installing 18 rock weirs, there is the potential to 

restore fish passage to all 40 Partial and Full Barrier culverts. Some of the suggested restorations 

(rock weirs and debris removals) were completed at the end of the 2015 field season. 
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Table 8: Details of all culverts assessed in 2015 

Basin Culvert 

ID 

Watercourse Name Road Name Easting Northing Barrier 

Type 

Problem Suggested 

Remediation 

Upstream 

Habitat 

Weldon C-080 Weldon Creek Shenstone Rd 364733 5083399 Full Outflow drop, 

slope 

Replace 10 km 

Stoney C-098 Stoney Creek Rt 114 367896 5094599 Passable   10 km 

Weldon C-088 Hiram Brook Dawson 

Settlement 

368725 5089362 Passable   6 km 

Stoney C-100 Stoney Creek ATV Trail 364955 5092671 Partial Slope Rock weir 6 km 

Weldon C-071 Hopper Creek Steeves Cote 368041 5087774 Full Outflow drop Replace 5 km 

Bannist

er 

C-072 Duncan Brook Grub Rd 343324 5095905 Full Outflow drop, 

slope 

Replace 5 km 

Weldon C-

079AB 

Bull Creek Unnamed rd off 

Rt 910 

366208 5086291 Partial Outflow drop, 

slope 

Replace 5 km 

Little C-058  Hillside 342583 5071642 Partial Slope Rock weir 4 km 

Little C-067  Ferndale 343160 5070171 Full Outflow drop, 

slope 

Rock weir 3.5 km 

Weldon C-085  Shenstone Rd 361494 5081690 Full Outflow drop, 

slope 

Replace 3.5 km 

Turtle C-

092AB 

 Turtle Creek Rd 353730 5098499 Partial  Replace 3 km 

Little C-051 Mitton Brook Route 895 343412 5081140 Full Outflow drop, 

slope 

Rock weir 

(completed) 

2.5 km 

Little C-

066AB 

 Raymond 

Banister 

341646 5070114 Passable   2.5 km 

Turtle C-097  Mitton Rd 354643 5100612 Full Outflow drop Replace 2.5 km 

Little C-056  Nowlan Rd 345180 5075728 Partial Slope Rock weir 2 km 

Little C-057  Logging rd 343945 5072157 Partial Outflow drop Rock weir 2 km 

Pollett C-078  Logging rd 334385 5074351 Full Outflow drop Replace 2 km 

Weldon C-081  Shenstone Rd 364198 5082975 Full Outflow drop, 

slope 

Replace 2 km 

Weldon C-083  Shenstone Rd 363181 5082565 Full Outflow drop, 

slope 

Replace 2 km 
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Pollett C-

094ABC 

 Farmer’s field 333676 5073590 Partial Outflow drop Rock weir 2 km 

Bannist

er 

C-

055AB 

 Old Sanatorium 

Rd 

340341 5096634 Full Outflow drop Replace 1.5 km 

Little C-064 Little River Hillside 339722 5069557 Full Outflow drop Rock weir 1.5 km 

Bannist

er 

C-076  Salisbury Back 

Rd 

340324 5096599 Partial Slope Rock weir 1.5 km 

Little C-

065AB 

 Hillside 343230 5072667 Full Slope Rock Weir 1 km 

Little C-069  Ferndale 342733 5070000 Full Outflow drop, 

slope 

Replace 1 km 

Weldon C-082  Shenstone Rd 362188 5082152 Full Outflow drop, 

slope 

Replace 1 km 

Weldon C-087  Rt 114 370285 5089535 Passable   1 km 

Stoney C-093  Stoney Creek Rd 367545 5094520 Full Outflow drop, 

slope 

Replace 1 km 

Turtle C-096   355392 5099857 Full Outflow drop Replace 1 km 

Pollett C-052  Eldon Kay 337855 5084383 Full Outflow drop, 

slope 

Replace 0.5 km 

Pollett C-053  Parkindale 337854 5084388 Partial Slope Rock weir 0.5 km 

Pollett C-

054AB 

 ATV Trail off 

Parkindale 

337169  

5083699 

Partial Outflow drop, 

slope 

Rock weir 0.5 km 

Little C-059  Hillside 343224 5072668 Full Outflow drop, 

slope 

Rock weir 0.5 km 

Little C-060  Private 343224 5072668 Full Outflow drop, 

slope 

Replace 0.5 km 

Little C-061  Private 343224 5072668 Full Outflow drop, 

slope 

Replace 0.5 km 

Little C-062  Private 343224 5072668 Full Outflow drop, 

slope 

Rock weir 0.5 km 

Little C-063  Private 343224 5072668 Full Outflow drop, 

slope 

Rock weir 0.5 km 

Weldon C-074 Hiram Brook  363946 5091043 Full Outflow drop Replace 0.5 km 
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Weldon C-077  Old Albert Mine 

Rd 

367988 5082068 Full Slope Replace, 

debris 

removal 

0.5 km 

Weldon C-084  Shenstone Rd 360552 5080824 Full Outflow drop Replace 0.5 km 

Turtle C-090  Turtle Creek Rd 355570 5098946 Passable   0.5 km 

Turtle C-091  Turtle Creek Rd 355838 5099552 Passable   0.5 km 

Little C-068  Hillside 341844 5070049 Passable   <0.5 km 

Little C-070  Raymond 

Bannister 

342134 5070720 Partial Slope Rock weir <0.5 km 

Weldon C-073   364371 5090791 Full Outflow drop, 

slope 

Replace <0.5 km 

Weldon C-

075AB 

Hiram Brook  364232 5091095 Passable   <0.5 km 

Weldon C-086  Fownes 369598 5090057 Passable   <0.5 km 

Turtle C-089  Turtle Creek Rd 355294 5097765 Passable   <0.5 km 

Turtle C-095  Logging Rd 350872 5098654 Partial Outflow drop, 

slope 

Rock weir <0.5 km 

Pollett C-099 Dustin Brook Logging Rd 331283 5068026 Partial Outflow drop, 

slope 

Rock weir <0.5 km 
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3.3 Watercourse Crossing Assessment Results Combined 2014-2015 

The chart below (Figure 7) categorizes all 341 watercourse crossings identified throughout the 

Petitcodiac Watershed during the first two years of the Broken Brooks Project.  

 

Figure 7: All watercourse crossings identified throughout the Petitcodiac Watershed from 2014-

2015 

To geographically display the numbers in the graph above, a map (Figure 8) was created to locate 

all crossing results within each of the seven sub basins where assessments have taken place thus 

far. 
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Figure 8: Petitcodiac Watershed Watercourse Crossing Assessments 2014-2015 
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3.4 Watercourse Crossing Assessment Results isolated by Sub Basin 2014-2015 

A map, along with corresponding crossing totals and percentages, for each basin assessed for fish 

passage was created to better visualize and understand aquatic connectivity on a sub basin level. 

In the Pollett River basin (Figure 9), where surveys took place in 2014 and 2015, a total of 150 

crossings were identified on the map prior to commencing field work. The Pollett River was the 

only basin where culverts located on logging roads had been removed (2), presumably because 

wood harvesting had been completed in those areas and crossing the stream no longer necessary.  

 

Figure 9: Map and pie chart displaying all crossings identified in the Pollett River Basin 

Culvert assessments also took place in the Little River (Figure 10) over the course of two field 

seasons. One dam was encountered at the headwaters of Little River. 
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Figure 10: Map and pie chart of all crossings identified in the Little River Basin 

In 2015, 14 crossings were located in the small basin of Bannister Brook (Figure 11). Two 

culverts were categorized as Full Barrier and one was a Partial Barrier.  

 

Figure 11: Map and pie chart of all crossings identified in the Bannister Brook Basin 

30 crossings identified within the Lower Turtle Creek basin (Figure 12). The one Dam that was 

encountered in Turtle Creek was the inevitable turtle creek reservoir that supplies drinking water 

to over 100,000 residents within the Greater Moncton Area. This was the only basin where there 

were more culverts categorized as Passable (3) than Partial (2) or Full Barriers (2). 
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Figure 12: Map and pie chart of all crossings identified in the Lower Turtle Creek Basin 

12 crossings were categorized within the Stoney Creek basin (Figure 13). The 3 culverts assessed 

in Stoney Creek were divided evenly into Passable (1), Partial Barrier (1) and Full Barrier (1). 

 

Figure 13: Map and pie chart of all crossings identified in the Stoney Creek Basin 

In 2015, the Broken Brooks team was able to categorize all 33 crossings in the Weldon Creek 

basin (Figure 14). This was the only basin where all crossings were located and accessible.  
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Figure 14: Map and pie chart of all crossings identified in the Weldon Creek basin 

4.0 Remedial Efforts 

For each year of the Broken Brooks Project, a minimum of five barrier culverts must be restored 

to improve fish passage. Restoration efforts were focused on barrier culverts with the most 

upstream habitat to increase the amount of habitat made accessible to aquatic species.  

4.1 Remedial Efforts 2015 

In 2014, 4 debris removals were completed in the Pollett River basin. The first removal effort 

was conducted at the inflow of Culvert C012 (Figure 15) on Colpitts Stream. In order to permit 

access of approximately 7 km of upstream habitat to fish, 3 trees were removed and placed above 

the high water mark. 

Figure 15: Before (left) and after (right) photos of C012, located where Kaye Road crosses 

Colpitts Stream. 



 27 

A second debris removal took place upstream of the triple-culvert C021-ABC (Figure 16), where 

abundant willow growth had choked off the watercourse to the extent that it was scarcely visible. 

Willows were removed to enable fish passage to 5 km of upstream habitat.  

 

Figure 16: Before (left) and after (right) photos of the triple-culvert C021-ABC, located where 

Churchill Road intercepts Sheffer Brook. 

A debris blockage was removed from the inflow of the center culvert of triple-culvert C-022 

ABC (Figure 17), allowing fish to access 4 km of upstream habitat.  

 

Figure 17: Before (left) and after (right) photos of C022-ABC, located where Churchill Road 

intercepts Sheffer Brook 

Two large trees were removed from the inflow of culvert C041, located where an Irving logging 

road intercepts the Popple-Intervale stream. 7 km in upstream habitat were made accessible 

through this restoration activity. 
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Figure 18: Before (left) and after (right) photos of C041, where an Irving logging road crosses 

the Popple Intervale Stream. 

In the Fall of 2014, a vortex rock weir was installed on Culvert C051, located where Route 895 

intersects Mitton Brook. This crossing had a downstream slope of 3.79% and an outflow drop of 

19 cm. This outflow drop was potentially blocking aquatic access to approximately 2.5 km of 

upstream habitat for brook trout and other species. A rock volume of 1 m3 was calculated.  

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑥
1

2
𝑤𝑖𝑑𝑡ℎ 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 

𝑉 = 5.0 𝑚 𝑥
1

2
(0.57 𝑚) 𝑥 0.19 𝑚 

𝑉 = 0.5415 𝑚3 (𝑟𝑜𝑢𝑛𝑑 𝑢𝑝) 

𝑽 = 𝟏 𝒎𝟑 

The culvert on Mitton Brook had an average bankfull height of 0.440 m and a downstream slope 

of 3.79%. Given this information, an incipient diameter of 16.676 cm was calculated. The safety 

factor of two was used to calculate a minimum rock size of 34 cm. For the large, flat footer 

stones that composed the base of the weir, a safety factor of four resulted in a rock size of 67 cm.  

Ʈ (
kg

𝑚2
) = 𝐼𝑛𝑐𝑖𝑝𝑖𝑒𝑛𝑡 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑐𝑚) 

Ʈ = 1000 𝑥 𝑑 𝑥 𝑠 

Ʈ = 1000 𝑥 0.440 𝑚 𝑥 0.0379 

Ʈ = 16.676
𝑘𝑔

𝑚2
 

= 𝟏𝟔. 𝟔𝟕𝟔 𝒄𝒎 

Figure 19 displays an immediate reduction in the outflow drop after the the rock weir was 

installed on Culvert 51 in the Little River Basin. 
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Figure 19: Photos of the 19 cm outflow drop before constructing the rock weir (top left and 

center) with their corresponding after photos following rock weir completion. (bottom left and 

center). The pictures on the right show the tailwater control before (top) and after (bottom) the 

rock weir was constructed. 

Installing this rock weir allowed fish to gain 2.5 km of upstream habitat that, especially for small 

or juvenile species, may have otherwise been inaccessible. When the results of remedial efforts 

from all four debris removals and the tailwater control installation are combined (Table 9), a net 

upstream habitat gain of 25.5 km was restored to aquatic species in the Pollett and Little River 

basin. 

Table 9: Remedial efforts completed in 2014 and total upstream habitat made accessible to 

aquatic species 

Basin Culvert ID Debris Removal or 

Rock Weir 

Watercourse Road Upstream 

Habitat Gain 

Pollett C-012 Debris removal Colpitts Stream Kaye Road 7 km 

Pollett C-021ABC Debris removal Sheffer Brook n/a 5 km 

Pollett C-022ABC Debris removal Sheffer Brook Churchill Rd 4 km 

Pollett C-041 Debris removal Popple Intervale Irving Logging 

Rd 

7 km 

Little C-051 Rock weir Mitton Brook Rt 895 2.5 km 

Total Upstream Habitat Gained 25.5 km 

 

4.2 Remedial Efforts 2015  

After the first year of culvert assessments, the New Brunswick Department of Environment and 

Local Government was contacted concerning the regulations around removing debris from 

culvert inflows. It was confirmed that a WAWA Permit is not required for this type of work. This 
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information allowed the Broken Brooks field crew to conduct smaller debris removals when 

encountered during initial culvert assessments and, in doing so, increase the number of debris 

removals preformed in 2015. A total of fourteen debris removals throughout the Pollett, Little 

and Weldon Creek basins were completed. In the Little River basin, a debris blockage 

approximately 50 m upstream of Culvert 38 was removed to improve access to 1.5 km of 

upstream habitat on Bull Creek (Figure 20). 

 

Figure 20: Debris removal completed approximately 50 m upstream of Culvert 38, where Route 

895 crosses Bull Creek 

This debris removal from Culvert 67 illustrates how a debris blockage begins when large, woody 

debris is unable to pass through a narrow opening (Figure 21). After completing the culvert 

assessment at this site, the field crew removed the smaller debris from the inflow. To remove the 

large tree trunk that remains (after photo), the field crew will have to return with more manpower 

and possibly a chainsaw. 

 

Figure 21: The debris removed from Culvert 67, located in the Little River Basin where 

Ferndale crosses an unnamed stream, will facilitate fish passage to 3.5 km of upstream habitat. 



 31 

Beaver activity was restricting flow through Culvert 70 (Figure 22). The field crew was only able 

to remove part of the debris that is blocking approximately 100 m of upstream habitat.  

 

Figure 22: Before (left) and after (right) photos of debris removed from the inflow of Culvert 

70. 

Prior to beginning this debris removal on Culvert 75AB on Hiram Brook (Figure 21), only one 

culvert had been visible. Removing this blockage improved aquatic access to about 500 m of 

upstream habitat.  

 

Figure 23: Debris removed from the inflow of double Culert 75AB. 

The debris removal from Culver 79AB (Figure 22), located on Bull Creek in the Weldon Creek 

basin, improved access to 5 km of upstream habitat.  
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Figure 24: Debris removed from inflow of Culvert 79 AB, improving access to 5 km of 

upstream habitat on Bull Creek. 

This debris blockage, located below a deteriorating ATV Bridge crossing Hiram Brook (Figure 

25), began with the broken iron pipes that still remain in the stream (after photo). Although the 

field crew was able to remove all woody debris from beneath the deteriorating bridge, the iron 

pipes were too heavy to move by hand.  

 

Figure 25: Debris removed from beneath a deteriorating ATV Brdige located in the Weldon 

Creek basin. 

Three rock weirs were installed within the Pollett River basin during the 2015 field season. The 

first two installations used rock found within the stream where the culvert restoration was taking 

place. The first rock weir was constructed on a triple-culvert (C-022ABC) located where 

Churchill Road crosses Sheffer Brook. Before and after photos of the culvert outflow drop 

(Figure 24) targeted during this installation do not show any obvious reduction in the outflow 

drop. This site will be revisited in the future to assess whether the tailwater control structure has 

built up over time, and in turn, reduced the outflow drop any further.  
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Figure 26: Downstream view (top left) and upstream view (top right) of rock weir installed at 

the tailwater of triple-culvert 22ABC. Before (bottom left) and after (bottom right) photos of the 

outflow drop of the culvert targeted during this installation do not show any obvious signs of 

reduction. 

The second rock weir installation illustrates how drastically the flow of a watercourse can 

fluctuate depending on precipitation and time of year. During the initial culvert assessment in 

2014 on Culvert 8, located where Route 905 crosses Miller Brook, there was a high water 

volume passing through the culvert (Figure 27). It was suggested that a rock weir installation 

would backwater the structure and mitigate the high water velocity caused, in part by, the steep 

slope (5.23%) of the culvert. A site visit in the Spring of 2015 confirmed that the high velocity at 

the outflow of Culvert 8 would benefit fish passage through remedial action. When the rock weir 

installation took place a few months later in August of 2015, the streambed was completely dry 

(Figure 27). The site will be revisited in the Spring of 2016 to evaluate whether the rock weir 

installation was able to backwater Culvert 8 during times of high flow.  
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Figure 27: During the initial culvert assessment in 2014 (top left) and after a site visit the 

following spring (top right), Culvert 8 was selected for restoration. Despite the streambed being 

completely dry in August of 2015, the rock weir was installed and before (bottom left) and after 

(bottom right) photos were taken. 

The third and final rock weir installation took place in the fall with the assistance of the Blue 

Action Committee (high school students in the Greater Moncton Area interested in 

environmental learning opportunities) where the Sanatorium Road crosses an unnamed stream. 

Rock volume and diameter were calculated to order rock from a local rock quarry. Culvert 4 had 

an outflow drop of 18 cm and a bankfull width of 4.6 m. Given this information a rock volume of 

0.47 m 3 was rounded up to 1 m3.  

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑥
1

2
𝑤𝑖𝑑𝑡ℎ 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 

𝑉 = 4.6 𝑚 𝑥
1

2
(0.54 𝑚) 𝑥 0.18 𝑚 

𝑉 = 0.45 𝑚3 (𝑟𝑜𝑢𝑛𝑑 𝑢𝑝) 

𝑽 = 𝟏 𝒎𝟑 

An incipient diameter of 8.20 cm was multiplied by two to calculate a minimum rock size of 

16.40 cm. For the large, flat footer stones that composed the base of the weir, a safety factor of 

four resulted in a rock size of 32.80 cm. 

Ʈ (
kg

𝑚2
) = 𝐼𝑛𝑐𝑖𝑝𝑖𝑒𝑛𝑡 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑐𝑚) 

Ʈ = 1000 𝑥 𝑑 𝑥 𝑠 

Ʈ = 1000 𝑥 0.745 𝑥 0.011 
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Ʈ = 8.20
𝑘𝑔

𝑚2
 

= 𝟖. 𝟐𝟎 𝒄𝒎 

With our high school student and teacher volunteers (Figure 26) fish passage was facilitated to 

4.5 km of upstream habitat.  

 

Figure 28: Member of the Blue Action Committee action committee (top left and top right) 

volunteered their time to construct a rock weir (bottom right) and minimizes the outflow drop at 

Culver 4 (bottom left). 

Through 14 debris removals and 3 rock weir installations, a net total of 35.3 km of aquatic 

habitat was made available to aquatic species. (Table 10). 

Table 10: Remedial efforts completed in 2015 and total upstream habitat made accessible to 

aquatic species 

Basin Culvert ID Debris Removal or 

Rock Weir 

Watercourse Road Upstream 

Habitat 

Gain 

Pollett C-004 Rock weir n/a Sanatorium 4.5 km 

Pollett C-007 Debris removal Miller Brook ATV Trail 3 km 

Pollett C-008 Rock weir Miller Brook Rt 905 3 km 

Pollett C-022ABC Debris removal 

(repeat) and Rock weir 

Sheffer Brook Churchill 4 km 

Pollett C-054AB Debris removal n/a ATV Trail near 

Parkindale Rd 

0.5 km 
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Little C-038 Debris removal Bull Creek Rt 895 1.5 km 

Little C-042AB Debris removal Pow Brook Hardscrabble 3 km 

Little C-067 Debris removal n/a Ferndale 3.5 km 

Little C-068 Debris removal Little River Hillside 0.2 km 

Little  C-070 Debris removal n/a Raymond 

Bannister 

0.1 km 

Weldon B-Weldon-

15-2 

Debris removal Hiram Brook ATV Trail 2 km 

Weldon C-079AB Debris removal Bull Creek Logging rd off 

Rt 910 

5 km 

Weldon C-075AB Debris removal Hiram Brook ATV Trail 0.5 km 

Weldon C-081 Debris removal n/a Salem 2 km 

Weldon C-083 Debris removal n/a Salem 2 km 

Weldon C-084 Debris removal n/a Salem 0.5 km 

Total Upstream Habitat Gained 35.3 km 

 

The map below (Figure 29) geographically displays all remedial efforts completed in the Pollett 

River, Little River and Weldon Creek basins over the past two years of the Broken Brooks 

Project. 18 debris removals and 4 rock weir installations has facilitated fish passage to over 50 

km of upstream habitat throughout the Petitcodiac Watershed. 
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Figure 29: 18 debris removals and 4 rock weir installations has facilitated fish passage to over 50 km of upstream habitat throughout 

the Petitcodiac Watershed
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5.0 Outreach Efforts 

A variety of outreach strategies were used to shed awareness upon the importance of maintaining 

stream connectivity for aquatic species and the larger ecosystem. The PWA reached out to to 

students and the general public through in person presentations, hands on restoration activities, 

social media and traditional news media outlets.  

5.1 PWA Roadshow 

After field work came to a close, the PWA hit the road to share information and results from our 

major research projects with the people that live within our watershed boundaries. Through 

PowerPoint presentations, approximately 320 people throughout the region were made aware of 

the migration issues fish encounter due to watercourse crossings (Table 11). 

Table 11: 320 people throughout the Petitcodiac Watershed region have been informed on the 

fish passage issues associated with culverts. 

Organization Age Group Number of 

Attendees 

Moncton Rotary Club Adult 50 

Moncton High School Grade 9, 10, 11, 12 100  

Moncton High School Grade 9 25 

Petitcodiac Regional School Grade 11 8 

Bernice McNaughton High School Grade 11,12 75 

Vision H20 Adult 2 

Salisbury Lions Club/Village Counsel Adult 30 

Moncton Area Secular Home Educators 

(MASHE) 

Grades 2-12, Adult 30 

Number of people reached 320 

 

5.2 Blue Action Committee  

The Blue Action Committee is composed of high school students in the Greater Moncton Area 

who want to become more engaged in local environmental issues. Two students and four teachers 

volunteered their time and energy toward constructing the third and final rock weir installation of 

2015. During the construction, volunteers were actively engaged on how culverts can pose 

barriers to migrating fish, and most importantly, learned what they could do to solve aquatic 

barriers.  

5.3 Volunteers 

Throughout the 2015 field season, two students pursuing environmental studies in their 

secondary education and one person who simply wanted to be involved in restoration, together 

devoted over 50 hours towards culvert assessments, debris removals and rock weir installations.  
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5.4 Raising awareness through Social Media 

To raise awareness on the subject of aquatic connectivity via social media, short and informative 

videos were uploaded to the PWA’s YouTube Channel: EcoCurious. Footage of culvert 

assessments, debris removals and rock weirs was collected with a GoPro Hero to produce three 

exciting videos that captivated our online audience: 

1. Broken Brooks: 2015 Update https://www.youtube.com/watch?v=wIw8CrRp-X0 

2. Broken Brooks: Debris Removals https://www.youtube.com/watch?v=Vn0-Y_3zhaY 

3. Broken Brooks: Installing a Rock Weir: 

https://www.youtube.com/watch?v=Xu0V0s0zMbY 

5.5 CBC Interview 

Culverts and barriers to fish passage was addressed to a much wider audience throughout New 

Brunswick when the Broken Brooks team was interviewed by CBC Reporter Tori Weldon in July 

of 2015: http://www.cbc.ca/news/canada/new-brunswick/pollet-river-little-river-culverts-

checked-for-fish-passage-1.3150854 

6.0 Recommendations  

 Last year’s culvert assessment results were shared with the provincial department 

responsible for all public road construction and watercourse crossing installations: The 

Department of Transportation and Infrastructure (Moncton Region). By building on this 

positive relationship, the PWA hopes to achieve two things: 

o Convey the importance of installing watercourse crossings that allow for proper 

fish passage 

o Provide the Moncton Region with a complete and accurate inventory of culverts 

located on fish bearing streams. This information will enable the Department of 

Transportation and Infrastructure to increase the amount of fish habitat made 

available when culvert replacements are possible in our region.  

 The PWA hopes to integrate data and knowledge gathered throughout the duration of the 

Broken Brooks Project into our latest initiative: a standard culvert assessment toolkit for 

Atlantic Canada. In collaboration with government, environmental and First Nation 

groups in all four Atlantic Provinces, we will work to achieve our overarching goal: all 

culverts in Atlantic Canada assessed and passable by 2025.  

 Develop a culvert presentation geared towards elementary students that instills the 

importance of aquatic connectivity into our younger generation  

https://www.youtube.com/watch?v=wIw8CrRp-X0
https://www.youtube.com/watch?v=Vn0-Y_3zhaY
https://www.youtube.com/watch?v=Xu0V0s0zMbY
http://www.cbc.ca/news/canada/new-brunswick/pollet-river-little-river-culverts-checked-for-fish-passage-1.3150854
http://www.cbc.ca/news/canada/new-brunswick/pollet-river-little-river-culverts-checked-for-fish-passage-1.3150854
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Appendix A: Culvert Assessment Datasheet 
Researchers: 

Site Information 

Culvert ID  Date(dd/mm/yyyy)  

Stream Name  Time  

Road Name  UTM Easting  

Fish Habitat Yes No UTM Northing  

Debris Blockage Present Yes No U/S Habitat Gain  

Description of Debris  

Ownership of Barrier Public Road Rail Bed ROW Private 

*If culvert is identified as being located on a fish bearing stream, then proceed with further data collection.  

Images 

 File Name Comments  File Name Comments 

Upstream   Other 1   

Inflow   Other 2   

Downstream   Other 3   

Outflow   Other 4   

Stream Characteristics 

Water Quality  

pH  DO (mg/L)  Conductivity mS/cm  Salinity (g/L)  

TDS (ppm)  

Water Temp °C  DO (%SAT)  Turbidity (NTU)  Air Temp °C  

Substrate Sizes (taken upstream of culvert in percent composition) 

Fines (<0.2 cm)  Cobble (6.4-25.6 cm)  Bedrock  

Gravel (0.2-6.4 cm)  Boulder (>25.6 cm)  

Culvert Information 

Culvert Shape Circular 

Box 

Pipe Arch 

Double 

Open Arch 

Other 

Entrance Type Projecting 

Headwall 

Mitered 

Wingwall 

Other 

Culvert 

Material 

Concrete 

CMP(Spiral) 

CMP(Annular) 

Corrugated Plastic 

Wood 

Other 

Baffles 

 

Present 

Absent 

Culvert  

Bottom  

Material 

Natural 

Unnatural 

Substrate 
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Additional Information 

Inflow Habitat Type Pool Riffle Run Drop Beaver Activity Yes      No 

Backwatered (%) 0  25   50   75   100 Fish Present (Type & #)  

Upstream of Culvert 

Culvert Measurements (m) 
WIDTH HEIGHT 

Water Depth in Culvert  

Corrugation (cm) 
WIDTH HEIGHT 

Culvert Length (m)  

Wetted Measurements (m) 
WIDTH HEIGHT 

 

High Water Mark (m) 
WIDTH HEIGHT 

Water Velocity in Culvert 

(m/s) 

  

Upstream Channel Measurements 

 Pool Riffle Run Average 

Wetted Width (m)     

Bankfull Width (m)     

Stream Width Ratio 𝑆𝑊𝑅 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑛𝑒𝑙 𝑊𝑖𝑑𝑡ℎ

𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑊𝑖𝑑𝑡ℎ
 

Elevations Distances (m) 

 BS (+) HI (m) FS (-) Elevation (m) 

Upstream Riffle     Riffle to Inflow 

Length 

 

Inflow Invert     Culvert Length  

Upstream Channel 

Slope (%) 
𝑆𝑙𝑜𝑝𝑒% = (

𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝑅𝑖𝑓𝑓𝑙𝑒 − 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝐼𝑛𝑓𝑙𝑜𝑤 𝐼𝑛𝑣𝑒𝑟𝑡

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑅𝑖𝑓𝑓𝑙𝑒 𝑡𝑜 𝐼𝑛𝑣𝑒𝑟𝑡
) 𝑥 100 

 

Downstream of Culvert 

Embedment 

Percent Embedment  0% <20% >20% Depth of Embedment (m)  

Percent of Pipe with 

Embedment % 

 0%      25%       50%       75%       100% 

Elevations Measurements 

 BS (+) HI (m) FS (-) Elevation(m)  

Outflow 

Invert 
    Pool WIDTH LENGTH DEPTH 

Pool 

Bottom 
    Pool Surface Elevation (Pool Bottom 

Elevation + Pool Depth 
 

Tailwater 

Control 
    Outflow Invert to Tail Water Control  

2nd Riffle     Tailwater Control to 2nd Riffle   

Culvert 

Head (m) 

𝐻𝑒𝑎𝑑 = 𝐼𝑛𝑓𝑙𝑜𝑤 𝐼𝑛𝑣𝑒𝑟𝑡 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 − 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 



 43 

Culvert 

Slope (%) 
𝑆𝑙𝑜𝑝𝑒 =

𝐻𝑒𝑎𝑑

𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝐿𝑒𝑛𝑔𝑡ℎ 
𝑥 100 

Outflow 

Drop 

𝑂𝑢𝑡𝑓𝑙𝑜𝑤 𝐷𝑟𝑜𝑝 = 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 𝐼𝑛𝑣𝑒𝑟𝑡 − 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑇𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 

 

Downstream Channel Slope 𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐶ℎ𝑎𝑛𝑛𝑒𝑙 𝑆𝑙𝑜𝑝𝑒 =
𝑇𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 − 2𝑛𝑑 𝑅𝑖𝑓𝑓𝑙𝑒 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛

(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑇𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑡𝑜 2𝑛𝑑 𝑅𝑖𝑓𝑓𝑙𝑒)
 𝑥 100 

Tailwater Cross Section 

Elevations Measurements (m) 

Station HI (m) FS (-) Elevation (m) Water  

Depth  

Wetted 

Width 

Bankfull  

Width 

Bankfull 

Width/5 

Left Bankfull        

      

     

     

     

Right Bankfull     

Downstream Channel Measurements 

 Pool Riffle Run Average 

Wetted Width (m)     

Bankfull Width (m)     

Stream Width Ratio 𝑆𝑊𝑅 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶ℎ𝑎𝑛𝑛𝑒𝑙 𝑊𝑖𝑑𝑡ℎ

𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑊𝑖𝑑𝑡ℎ
 

Baffle Information (complete if culvert is baffled) 

Baffle Height (cm)  Baffle Material ☐ Concrete  ☐ Metal  ☐ Wood  ☐Other 

Notch Depth (cm)  Baffle Type (check all that 

apply) 

☐ Straight  ☐ Diagonal  ☐ Right Angled  ☐ Other 

Notch Width  Notch Chutes ☐ Yes   ☐ No 

Number of Baffles  Notch Chute Material ☐ Concrete   ☐ Wood   ☐ Metal   ☐ Other 

Distance between 

Baffles (m) 

 Elevations 

 HI (m) FS (-) BS (+) Elevation (m) 

Distance from  

bottom baffle to  

outflow invert (m) 

 Upstream Baffle     

Downstream Baffle     

Drop between baffles 𝐷𝑟𝑜𝑝 = 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝐵𝑎𝑓𝑓𝑙𝑒 − 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝐷𝑜𝑤𝑛𝑠𝑡𝑟𝑒𝑎𝑚 𝐵𝑎𝑓𝑓𝑙𝑒 

Barrier Classification 

Barrier Classification: Passable Partial Barrier Barrier 

 

Suggested Remediation: Replace/Rock Weir Installation/Debris Removal 
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Notes 

 

 

Sketch 
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Appendix B: Bridge Assessment Data Sheet 

Site Information 

Bridge ID  Date 

(dd/mm/yyyy) 

 

Stream Name  Time  

Road Name  UTM Easting  

Fish Habitat □Yes          □No UTM Northing  

Debris Blockage 

Present 
□Yes          □No U/S Habitat Gain  

Description of Debris  

Ownership of Bridge  □ Public Road □ Rail Bed ROW □ Private 

Images 

 File Name  File Name 

Upstream  Downstream  

Inflow  Outflow  

Other  Other  

Water Quality 

pH  DO (mg/l)  Conductivity 

mS/cm 
 Salinity 

(g/L) 
 

Water Temp ◦C  DO (%SAT)  TDS  Air Temp  

◦C 
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Appendix C: Description of Full Assessment Parameters 

No. Variable Units Description 

1. Researchers  Assessors collecting the data 

2. Culvert ID  An identification code unique to each culvert. A 6 digit code; the 

first 3 digits are letters related to the watercourse name or 

geographical location of culvert. The last 3 digits are numbers 

related to geographical area 

3. Stream Name  Name of watercourse the structure is located on 

4. Road Name  Name of road culvert is located on 

5. Fish Habitat  Ability of watercourse to support fish 

6. Photos  Photos of watercourse crossing site (U/S-upstream, Inflow, D/S-

downstream, outflow, other) 

7. Ownership of Barrier  The person or organization responsible for culvert 

8. Date  Date the culvert assessment began 

9. Time  Time the culvert assessment began 

10. UTM Coordinates  Location of the culvert relative to NAD83 UTM Zone 20 

11. U/S Habitat Gain  The distance of upstream habitat from the current site to the next 

barrier or un-assessed water crossing 

12. Culvert Shape  Shape of culvert being surveyed (box, round, egg) 

13.  Entrance Type  The design of the culvert inflow (projecting, headwall,) 

14. Culvert Material  Wood, Steel, Cement, Stone 

15. Baffles m The presence of baffles in a culvert. Record the notch width and 

height and distance between placement 

16. Culvert Bottom Material  Material found in the bottom of the culvert 

17. Substrate in Culvert  Any substances in culvert. Ex.Algae 

18. Embedded Depth cm The depth in which the culvert is placed in the ground 

19. Elevation at Outflow Invert m Elevation measurement taken at the bottom of the outflow of a 

structure 

20. Elevation at Tailwater (1st 

Riffles) 

m Elevation measurement taken in the thalweg at end of outflow 

pool or at an identified location downstream of the structure 

21.  Outflow Drop  cm Distance between the bottom of the culvert outflow and that 

thalweg of the tailwater control. It is calculated by subtracting the 

tailwater elevation from the outflow elevation and multiplying by 

100 

22. Elevation at Inflow Invert m An elevation measurement taken at the bottom of the inflow of a 

structure 

23. Culvert Length m The length of the culvert being assessed 

24.  Culvert Slope % The slope of the culvert calculated by: 

(
(𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝐼𝑛𝑓𝑙𝑜𝑤−𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤)

𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝐿𝑒𝑛𝑔𝑡ℎ
)𝑥100 

25. Upstream Bankful Width m Bankfull width of watercourse taken upstream of structure 

26. Culvert Width m Width of culvert 

27. Stream Width Ratio  Value derived from dividing the average upstream channel width 

by the culvert width 

28. Culvert Measurements m Width and height of culvert measure at outflow 

29. Corrugation m Height and spacing between corrugations of a steel or plastic 

culvert 

30. Wetted Width m Width of the water in the culvert 

31. High Water Mark m Depth and width of the high water mark, usually identified by a 

change in color or rust 

32. Water Velocity in Culvert m/s Velocity of water in culvert 

33. Water Depth in Culvert m Water depth at inflow 

34. Distance from Culvert to 1st 

Riffle 

m Distance measured from the culvert to the 1st riffle (usually the 

Tailwater Control) 
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35. Distance from 1st Riffle to 2nd 

Riffle 

m Distance measured between 2 identifiable changes in elevation 

downstream 

36. Elevation at 2nd Riffle m A second change in elevation downstream of outflow pool 

37. Downstream Channel Slope % Natural slope of the streambed calculated by: 

(𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑇𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝐶𝑜𝑛𝑡𝑟𝑜𝑙
− 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 2𝑛𝑑 𝑅𝑖𝑓𝑓𝑙𝑒) × 100 

38. Elevation at 1st Riffle m Elevation measurement taken at 1st riffle upstream of structure 

39. Upstream Channel Slope % Natural slope of streambed calculated by: 

(𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑇𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝐶𝑜𝑛𝑡𝑟𝑜𝑙
− 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 2𝑛𝑑 𝑅𝑖𝑓𝑓𝑙𝑒) × 100 

40. Pool Surface Elevation m Elevation measurement taken at surface of outflow pool 

41. Pool Bottom Elevation m Elevation at bottom of outflow pool ~30cm from the outflow 

42. Pool Depth m Depth of the water in outflow pool calculated by: 

𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑎𝑖𝑙𝑤𝑎𝑡𝑒𝑟 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 − 𝑃𝑜𝑜𝑙 𝐵𝑜𝑡𝑡𝑜𝑚 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 

43. Inflow Drop m A vertical drop into the structure from the natural streambed 

44. Beaver Activity  Presence of beaver activity at or near culvert or watercourse 

45. Backwatered % Surface of outflow pool extending back into the culvert negating 

the problematic slopes. Recorded as 25%, 50%, 75%, or 100% 

backwatered. 

46. Fish Present  The observation of any fish observed. Include type, number & 

approximate size 

47. Channel Measurements m Wetted & bankfull measurements taken at representative 

locations downstream of a structure. A measurement in meters of 

the width of the water of the water column and full bank width 

which best represents the true character of the watercourse. 

48. Tailwater Cross Section  Based on the bankfull width, the cross section is divided into 

segments, usually at intervals of 0.5m or 1.0m, depending of the 

width of the watercourse. This is marked by at a tape attached to 

2 stakes of either side and perpendicular to the watercourse 

49. Station m The distance along the tape the elevation, water depth & velocity 

are measured 

50. Elevation (Cross Section) m Elevation taken at each width station 

51. Wetted Water Depth (Cross 

Section) 

m Measurement of water depth at each width station 

52. Velocity (Cross Section) m/s A measurement of the velocity at each width station 

53. pH  Acidity of water  

54. Water Temperature °C Downstream water temperature 

55. Conductivity mS/c

m 

Ability of a solution to carry an electrical current 

56. Turbidity NTU Cloudiness of the water, as a result of suspended solids 

57. DO mg/L Amount of dissolved oxygen in water  

58. DO (SAT) % Amount of dissolved oxygen saturation in the water 

59. Salinity g/L Dissolved salt content in a body of water 

60. Air Temperature °C Temperature of air on the day of the survey 
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Appendix D: Culvert Assessment Equipment Checklist 

Materials 

 Clipboard 

 Data Sheets (on waterproof paper) 

 Pencils, Eraser, Sharpener 

 GPS 

 Topographic Map 

 Camera 

 Extra Batteries 

 Data Sheets 

 Mileage Record 

Equipment 

 60 m measuring tape 

 Meter Stick 

 YSI 85 Meter 

 HI 98129 

 LaMotte 2020we Handheld Turbidity Meter 

 Surveying: Automatic Level, Tripod & Level Rod 

Safety 

 Hip or Chest Waders 

 Rain Gear 

 Flashlight  

 Field First Aid Kit 

 Reflective Vests 

 Insect Repellant, Sun Screen, Hat, Water Bottle 

PFD (working in swift water) 
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Appendix E: Automatic Level Survey Procedures for Culvert Assessments  

The automatic level survey is an optical instrument that provides a height of reference from 

which you can determine changes in elevations, and in doing so the slope, from one location to 

another. The equipment required to conduct surveying are outlined below (must have a minimum 

of 2 people): 

1. Tripod: as indicated in its name, the tripod has 3 ‘legs’ that are adjustable for height. The 

automatic level will be secured onto the top of the tripod for the duration of the surveying 

procedure.  

2. Automatic Level: Elevation measurements are taken by reading the staff through the lens 

of the automatic level.  

3. Staff: 5 meter long measuring stick, divided into meters and centimeters. Readings are 

measured to the nearest centimeter.  

 

Figure 30: Pictures of the 3 pieces of equipment required for surveying: the tripod (left), the 

automatic level (center) and the staff (right) (Photographs of surveying equipment, n.d.). 

Terminology 

Height of Instrument (HI): arbitrary elevation from which all other elevations will be 

calculated.  

Elevation: The goal of level surveying is to determine the elevation of each location. For culvert 

assessments, the elevations of the following locations must be calculated: 

1. First Riffle  

2. Culvert Inflow  

3. Culvert Outflow  

4. Pool Depth  

5. Tailwater Control  
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6. Second Riffle  

7. Tailwater Control Horizontal Cross-Section 

With the elevations of these locations, the slope of the following stream characteristics can be 

calculated: 

1. Upstream Slope 

2. Culvert Slope 

3. Downstream Slope 

4. Bankfull Height and cross-section of the Tailwater Control  

Foresight (FS): The first measurement taken of the staff. If the tripod location does not change, 

the HI will remain static and only FS readings will be taken at each station. At the very most, 

only two formulas are needed throughout the procedure. The first is to find elevation: 

𝑬𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 = 𝑯𝑰 − 𝑭𝑺 

Backsight (BS): If the tripod has to be moved, the staff must stay at the same location while it is 

being repositioned. Once relocated, the person at the tripod can take a BS reading from the staff 

and calculate the new HI.  

𝐻𝐼𝑛𝑒𝑤 = 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 + 𝐵𝑆 

Procedure 

If at all possible, set up the tripod in a location where the all of the following can be observed:   

1. First Riffle  

2. Culvert Inflow  

3. Culvert Outflow  

4. Pool Depth  

5. Tailwater Control  

6. Second Riffle  

7. Tailwater Control Horizontal Cross-Section (minimum of 5 locations) 

Once the tripod is set up at a comfortable height and relatively level, place and secure the 

automatic level onto the tripod head. Use the three leveling screws to bring the bubble within the 

circle on the spherical level. Once the bubble is centered staff readings can be taken. 
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Figure 31: The automatic level must be secured onto the tripod head (left) before using the 3 

leveling screws to bring the bubble within the circle on the spherical level (right). Once the 

bubble is centered, staff readings can be taken (Photographs of surveying equipment, n.d.).  

After the tripod is set-up, look through the lens and rotate the level until the staff is visible. Focus 

the eyepiece and read the numbers (to the nearest centimeter) on the staff where the horizontal 

and vertical crosshairs meet. 

 

Figure 32: Pictures of the staff while looking through the automatic level before (left) and after 

(right) the lens is focused. The staff reading in this example is 2.99 m (Photographs of surveying 

equipment, n.d.). 

In the example below (Table 13), the tripod location is static and only FS readings were taken. 

Each FS reading was recorded on the data sheet and subtracted from the HI to determine the 

relative elevation of each station.  
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Table 12: Example of staff measurement readings in a situation where the tripod remains in the 

same location throughout the surveying process 

Station HI FS (-) BS (+) Elevation (m) 

First Riffle 10.00 3.67  6.33 

Culvert Inflow 10.00 3.77  6.23 

Culvert Outflow 10.00 3.82  6.18 

Pool Depth 10.00 4.09  5.91 

Tailwater Control 10.00 4.18  5.82 

Second Riffle 10.00 4.21  5.79 

 

If it is not possible to view all stations from one tripod location, backsight readings will be 

required to determine the new height of instrument (𝐻𝐼𝑛𝑒𝑤). In the example below (Table 14), 

after taking a FS reading of the First Riffle and Culvert Inflow, the tripod was relocated to enable 

a Culvert Outflow reading. It is critical that the staff is held in place at the Culvert Inflow station.  

At this point, a BS reading of 1.71 m was taken and added to the elevation calculated at the 

Culvert Inflow (6.78 m) for a Culvert Outflow HI of 8. 49 m: 

𝐻𝐼𝑎𝑡 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 = 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝐼𝑛𝑓𝑙𝑜𝑤 𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 + 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝐼𝑛𝑓𝑙𝑜𝑤 𝐵𝑆 

𝐻𝐼𝑎𝑡 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 = 6.78 𝑚 + 1.71 𝑚 

𝐻𝐼𝑎𝑡 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 = 8.49 𝑚 

The next FS reading was taken at the Culvert Outflow (2.74 m) and is subtracted from the latest 

HI of 8.49 m for a Culvert Outflow elevation of 5.75 m: 

𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 = 𝐻𝐼 − 𝐹𝑆 

𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 = 8.49 𝑚 − 2.74 𝑚 

𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 𝑂𝑢𝑡𝑓𝑙𝑜𝑤 = 5.75 𝑚 

The tripod was also moved after the Tailwater Control, changing the HI again to 7.77 m.  

Table 13: Example of surveying in a situation where the location of the tripod must be moved in 

order to obtain staff readings from each station. 

Station HI (m) FS (-) BS (+) Elevation (m) 

First Riffle 10.00 3.67  6.33 

Culvert Inflow 10.00 3.22 1.71 6.78 

Culvert Outflow 8.49 2.74  5.75 

Pool Depth 8.49 3.01 2.29 5.48 

Tailwater Control 7.77 2.86  4.91 

Second Riffle 7.77 2.90  4.87 
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Slope was calculated by measuring the distance between each station and using a simple rise 

over run formula. For example, to find the slope of the culvert in Table 19, the following values 

were used:  

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 =
Δ 𝑒𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛

distance
 𝑥 100 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 =
𝑐𝑢𝑙𝑣𝑒𝑟𝑡 𝑖𝑛𝑓𝑙𝑜𝑤 − 𝑐𝑢𝑙𝑣𝑒𝑟𝑡 𝑜𝑢𝑡𝑓𝑙𝑜𝑤

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑖𝑛𝑓𝑙𝑜𝑤 𝑎𝑛𝑑 𝑜𝑢𝑡𝑓𝑙𝑜𝑤 
𝑥 100 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 =
6.78 m − 5.75 m

18 m 
𝑥 100 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝑢𝑙𝑣𝑒𝑟𝑡 = 5.72% 
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Appendix F: Calculating Velocity using the Velocity Head Rod Method 

The Velocity Head Rod Method (Environment Canada, 2012) was used to calculate the stream 

velocity at each culvert. A meter stick is the only tool needed to carry out this method.  

Two water depth readings were taken and recorded at the same location. The first reading, 𝐷1, is 

recorded with the narrow edge of the ruler held parallel to the flow of the water. The meter stick 

is then rotated and held perpendicular to the flow of water and a second measurement, 𝐷2, is 

recorded. It is critical that the ruler remains in the exact same location when rotated for the 

second reading and does not embed into the substrate or slip off a rock.  

The change in water depth (the difference between 𝐷1 and 𝐷2 measurements) is used to calculate 

velocity in the following equation: 

𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 =  √(2ΔD/100) ∗ g)  

Where:  

ΔD = the change in depth between 𝐷1 and 𝐷2 𝑖𝑛 𝑐𝑚 
𝑔 = 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑒 𝑡𝑜 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝑜𝑟 9.81 𝑚/𝑠2 

  

 

Figure 33: Meter stick placements while conducting the Velocity Head Rod Method 

(Environment Canada, 2012) 

 


