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I. Introduction 
 
This Jurisdictional Analysis Report (Report) assesses the geographic jurisdiction factors for “waters of the United States” as they relate to 
the reasonable expectation of discharge from Jackson & Son Distributors, Inc. (doing business as Jackson and Son Oil) located at 84721 
Happel Lane in Clatsop County, within Seaside, Oregon (Figures 1-3), which is referred to herein as the “facility.” Specifically, this report 
assesses the geographic jurisdiction factors for Circle Creek and downstream “waters of the United States” that could reasonably be 
expected to be impacted by a discharge from the facility located at latitude 45.94155º N and longitude -123.92150º W. The time period of 
this jurisdictional analysis is from December 2019 until present.  
 

II. Summary of Findings 
 
Based on the below analysis, the U.S. Environmental Protection Agency (EPA) has concluded that Circle Creek is subject to regulation under 
the Clean Water Act (CWA; 33 U.S.C. §§ 1251-1387). Circle Creek is a jurisdictional tributary under all relevant regulatory regimes, as it 
contributes perennial flow to Little Muddy Creek. Little Muddy Creek is also a jurisdictional tributary under all relevant regulatory regimes 
as it contributes relatively permanent flow to traditional navigable waters (TNWs), specifically the lower three miles of the Necanicum River, 
which the United States Army Corps of Engineers (Corps) has documented as navigable for purposes of Section 10 of the Rivers and Harbors 
Act. The U.S. Coast Guard has documented that the Necanicum River is also subject to the ebb and flow of the tide in the lower 2 river miles 
before it connects to the Pacific Ocean and the territorial seas, which is a three-mile wide nautical band extending outward from the 
seaward limit of the Necanicum River. The Pacific Ocean is also a TNW because it is subject to the ebb and flow of the tide and because of 
the existing, historic, and potential use in interstate and foreign commerce.  
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Figure 1. Location of Seaside within the State of Oregon. Authored by U.S. EPA, R10 1/13/2026.  
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Figure 2. Facility location and proximity to Circle Creek and Necanicum River in Seaside, OR. Source: Google Maps. 2026. Available at: 
https://www.google.com/maps. Accessed and Annotated 1/12/2026. 
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Figure 3. Facility tax lot boundary in Seaside, OR.  Source: Clatsop County WebMaps. Available at: 
https://delta.co.clatsop.or.us/apps/ClatsopCounty/. Accessed 3/15/2025 and Annotated 1/13/2026. 
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III. Applicable Regulations 
 
“Waters of the United States” establishes the geographic scope of federal jurisdiction under the CWA. The term is not defined by the CWA 
but has been defined by the EPA and the Department of the Army (agencies) in regulations since the 1970s and jointly implemented in the 
agencies’ respective programmatic activities. 
 
The definition of “waters of the United States” has been addressed in several Supreme Court cases. Additionally, the agencies have revised 
the definition in several different rulemakings in recent years, and each of those rulemakings has been subject to litigation. This litigation 
has at times created different regulatory regimes in different parts of the country.  
 
The EPA conducted an inspection of the facility on September 21, 2021, to determine compliance with CWA Section 311(j) and the 
requirements of 40 C.F.R. Part 112. Given the failure to prepare and implement a Spill Prevention, Control and Countermeasure Plan, the 
EPA is seeking a penalty for the full five-year statute of limitations. Therefore, jurisdiction was assessed from December 2019 until the date 
of this report, and therefore falls under three different regulatory regimes defining “waters of the United States”1 that were at least 
ostensibly applicable in the State of Oregon during this time.   
 
During the majority of time between December 2019 to present, the agencies have interpreted the definition of “waters of the United 
States” in the State of Oregon consistent with the pre-2015 regulations defining “waters of the United States,”2 implemented consistent 
with relevant case law and longstanding practice, as informed by applicable guidance,3 training, and experience.4, Relevant case law 
includes the U.S. Supreme Court's decision in the case of Sackett v. Environmental Protection Agency (“Sackett”).5 This implementation of 

 
1  While CWA Section 311(b) uses the phrase “navigable waters of the United States,” the EPA has interpreted it to have the same breadth as the phrase “navigable waters” used elsewhere 

in CWA Section 311, and in other sections of the CWA. See United States v. Texas Pipe Line Co., 611 F.2d 345, 347 (10th Cir. 1979); United States v. Ashland Oil & Transp. Co., 504 F.2d 
1317, 1324–25 (6th Cir. 1974). In 2002, the EPA revised its regulations defining “waters of the United States” in 40 C.F.R. Part 112 to ensure that the rule’s language was consistent with 
the regulatory language used in other CWA programs. Oil Pollution Prevention & Response; Non-Transportation-Related Onshore & Offshore Facilities, 67 Fed. Reg. 47,042 (July 17, 
2002). A district court vacated the rule for failure to comply with the Administrative Procedure Act and reinstated the prior regulatory language. American Petroleum Ins. v. Johnson, 541 F. 
Supp. 2d 165 (D.D.C. 2008). However, the EPA interprets ‘‘navigable waters of the United States’’ in CWA section 311(b), in both the pre-2002 regulations and the 2002 rule, to have the 
same breadth as ‘‘navigable waters’’ in CWA Section 502(7). 

2  The pre-2015 regulations refer to the Corps’ and EPA’s nearly identical definitions of “Waters of the United States” promulgated in 1986 and 1988, respectively [51 Fed. Reg. 41,206, 
41,217 (Nov. 13, 1986) and 53 Fed. Reg. 20,764, 20,774 (June 6,1988)] and are inclusive of the exclusion for prior converted cropland, which both agencies added in 1993. See 33 
C.F.R. § 328.3 (2014) and 40 C.F.R. § 232.2 (2014). As noted in supra note 1, the pre-2015 regulations defining “waters of the United States” for Oil Spill Programs under 40 C.F.R. Part 
112 utilize the 1973 definition of “navigable waters.” See 40 C.F.R. § 112.2 (2014). However, the agencies implement the pre-2015 regulatory regime for 40 C.F.R. Part 112 consistent with 
their implementation for other CWA programs. 

3  This guidance includes but is not limited to the 2008 Rapanos Guidance (and the March 2025 guidance concerning implementation of the “continuous surface connection” requirement for 
adjacent wetlands). EPA and Corps, “Clean Water Act Jurisdiction Following the U.S. Supreme Court's Decision in Rapanos v. United States & Carabell v. United States” (Dec. 2, 2008), 
available at: https://www.epa.gov/sites/default/files/2016-02/documents/cwa_jurisdiction_following_rapanos120208.pdf (accessed on Jan. 5, 2026) (CX 33); Memorandum to the Field 
Between the U.S. Department of the Army, U.S. Army Corps of Engineers and the U.S. Environmental Protection Agency Concerning the Proper Implementation of “Continuous Surface 
Connection” Under the Definition of “Waters of the United States” Under the Clean Water Act (Mar. 12, 2025), available at: https://www.epa.gov/system/files/documents/2025-
03/2025cscguidance.pdf (accessed on Jan. 5, 2026). 

4  See also About Waters of the United States, EPA, available at: https://www.epa.gov/wotus/about-waters-united-states (accessed on Jan. 13, 2026). 
5  Sackett v. EPA, 598 U.S. 651 (2023). 
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the definition of “waters of the United States” is referred to as the pre-2015 regulatory regime and was applicable in the State of Oregon to 
determine geographic jurisdiction under the CWA at least between July 27, 2019 and June 21, 2020,6 and also between August 31, 2021 to 
March 19, 2023.  
 
A revised definition of “waters of the United States” known as the 2023 Rule took effect on March 20, 2023.7 On August 29, 2023, the 
agencies published a final rule to amend the 2023 Rule in light of the Supreme Court's decision in Sackett.8 The Amended 2023 Rule (the 
2023 Rule, as amended by the conforming rule) is currently operative in the State of Oregon as of the date of this report.9  
 
The Navigable Waters Protection Rule (NWPR)10 was a substantively different definition of “waters of the United States” from the pre-2015 
regulatory regime, but was vacated and remanded back to the agencies by the U.S. District Court for the District of Arizona on August 30, 
2021.11 For completeness, the EPA has also conducted an analysis of the relevant waterbodies under the NWPR, which was ostensibly 
operative in the State of Oregon between June 22, 2020, and August 30, 2021.12   
 
The categories of “waters of the United States” relevant to this analysis have specific definitions and implementation. A review of these 
categories is provided in this section to articulate the specific terms used in this analysis, as well as to provide the relevant and appropriate 
references that define these terms and implementation of the applicable categories. These references include statutory language, 
regulations, policy, guidance, and relevant case law.  
 
This Report does not address categories of “waters of the United States” not involved in this case.  
 

 
6  The Navigable Waters Protection Rule was ostensibly effective in Oregon from June 22, 2020 until August 30, 2021, when it was vacated by proceedings in district court including Pascua 

Yaqui Tribe v. EPA, 557 F. Supp. 3d 949 (D. Ariz. 2021) and Navajo Nation v. Regan, 563 F. Supp. 3d 1164 (D. N.M. 2021). See also Navigable Waters Protection Rule: Definition of 
“Waters of the United States”, 85 Fed. Reg. 22,250 (Apr. 21, 2020), available at: https://www.federalregister.gov/documents/2020/04/21/2020-02500/the-navigable-waters-protection-rule-
definitionof-waters-of-the-united-states (accessed on Jan. 5, 2026). 

7  On December 30, 2022, the EPA and the U.S. Department of the Army announced the final "Revised Definition of 'Waters of the United States'" rule (2023 Rule), which was published in 
the Federal Register on January 18, 2023 and took effect on March 20, 2023 (88 Fed. Reg. 3004, 3142, Jan. 18, 2023).  

8  On September 8, 2023, the agencies published a final rule to amend the 2023 Rule in light of the Supreme Court’s decision in Sackett v. Environmental Protection Agency. Revised 
Definition of “Waters of the United States”; Conforming, 88 Fed. Reg 61964 (Sept. 8, 2023): https://www.federalregister.gov/documents/2023/09/08/2023-18929/revised-definition-of-waters-
of-the-united-states-conforming.  

9  Definition of “Waters of the United States”: Rule Status and Litigation Update, EPA (last updated Nov. 17, 2025), https://www.epa.gov/wotus/definition-waters-united-states-rule-status-and-
litigation-update. 

10  U.S. Department of the Army and EPA. 2020. The Navigable Waters Protection Rule: Definition of ‘‘Waters of the United States,’’ 85 Fed. Reg. 22,250, 22,339 (Apr. 21, 2020) 
(promulgating the definition of “waters of the United States” at 40 CFR § 120.2 (2020)), available at: https://www.federalregister.gov/documents/2020/04/21/2020-02500/the-navigable-
waters-protection-rule-definitionof-waters-of-the-united-states (accessed on Jan. 13, 2026). 

11  Pascua Yaqui Tribe v. United States Env't Prot. Agency, 557 F. Supp. 3d 949 (D. Ariz. 2021) (vacating and remanding the NWPR); see also Navajo Nation v. Regan, 563 F. Supp. 3d 1164 
(D.N.M. 2021) (same).  

12  See supra note 6 and 11.  
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A. Pre-2015 Regulatory Regime 
The “pre-2015 regulatory regime” refers to the agencies’ pre-2015 definition of “waters of the United States,” implemented consistent with 
relevant case law and longstanding practice, as informed by applicable guidance, training, and experience. As stated above, the agencies are 
implementing the pre-2015 regulatory regime consistent with the Supreme Court’s decision in Sackett.  
 
Under the pre-2015 regulatory regime, “waters of the United States” include the following waters: the territorial seas, interstate waters, 
and traditional navigable waters, as well as impoundments of waters otherwise defined as “waters of the United States,” and certain non-
navigable tributaries of other jurisdictional waters, and certain wetlands adjacent to other jurisdictional waters. The territorial seas 
constitute the seaward limit of “waters of the United States.” The territorial seas extend three nautical miles seaward from the “line of 
ordinary low water” and the “line marking the seaward limit of inland waters” along the part of the coast “in direct contact with the open 
sea.”13 The CWA explicitly identifies the territorial seas as jurisdictional under the Act.14  
 
TNWs are "[a]ll waters [that] are currently used, or were used in the past, or may be susceptible to use in interstate or foreign commerce, 
including all waters [that] are subject to the ebb and flow of the tide.”15 The Rapanos guidance and the Traditional Navigable Waters 
Guidance16 clarify that waters are TNWs if they meet any of the following criteria:  
 

• They are subject to Section 9 or 10 of the Rivers and Harbors Act of 1899 (RHA);17 or 
• A federal court has determined that they are navigable-in-fact under federal law; or 
• They currently support use for commercial navigation, including commercial waterborne recreation (e.g., boat rentals, 

guided fishing trips, water ski tournaments, etc.); or 
• They historically supported use for commercial navigation, including commercial waterborne recreation; or 
• They are susceptible to use in the future for commercial navigation, including commercial waterborne recreation.18,19 

 
Pursuant to the pre-2015 regulations and the Rapanos Guidance, and consistent with the Supreme Court’s decision in Sackett, jurisdictional 
tributaries under the pre-2015 regulatory regime are natural, human-altered, or human-made water bodies that carry flow directly or 
indirectly to traditional navigable waters, the territorial seas, interstate waters, or impoundments of any “waters of the United States” and 

 
13  CWA § 502(8) (33 U.S.C. § 1362(8)), available at: https://www.epa.gov/cwa-404/clean-water-act-section-502-general-definitions (accessed on Jan. 5, 2026). 
14  Id., § 502(7) (33 U.S.C. § 1362(7)). 
15  33 C.F.R. § 328.3(a)(1) (2014); 40 C.F.R. § 232.2 (2014). 
16  EPA and Corps, “Waters That Qualify as “Traditional Navigable Waters” Under Section (a)(1) of the Agencies’ Regulations,” available at: https://www.epa.gov/system/files/documents/2022-

12/Water%20that%20Qualify%20as%20TNWs_Final_0.pdf (accessed on Jan. 5, 2026) (CX 38). 
17  33 U.S.C. §§ 401, 403. 
18  See supra note 16. 
19  EPA and Corps, Clean Water Act Jurisdiction Following the U.S. Supreme Court's Decision in Rapanos v. United States & Carabell v. United States” (“Rapanos Guidance”), at 5 (Dec. 2, 

2008), available at: https://www.epa.gov/sites/production/files/2016-02/documents/cwa_jurisdiction_following_rapanos120208.pdf (accessed on Jan. 5, 2026) (CX 33). 
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have relatively permanent flow.20 Water bodies that contain standing and/or flowing water year-round are routinely recognized as “waters 
of the United States” because they meet the relatively permanent standard.21 
 
B. Navigable Waters Protection Rule 
 
The Territorial Seas and Traditional Navigable Waters – (a)(1) Waters 
The NWPR retained the territorial seas and traditional navigable waters as “waters of the United States” without changing their definitions, 
but combined them into one category (the (a)(1) waters category under that rule).22 Note that under the NWPR, unless otherwise stated, 
exclusions could apply to the territorial seas and traditional navigable waters, which was a departure from past and current practice.  
 
Tributaries – (a)(2) waters 
The NWPR defined tributary as a river, stream, or similar naturally occurring surface water channel that contributes surface water flow to a 
traditional navigable water or the territorial seas in a typical year either directly or through one or more jurisdictional waters (e.g., through 
jurisdictional tributaries, jurisdictional lakes, ponds or impoundments, or jurisdictional adjacent wetlands.) A tributary under the NWPR had 
to have perennial or intermittent flow in a typical year. The alteration or relocation of a tributary did not modify its jurisdictional status as 
long as it continued to satisfy the flow conditions of the NWPR’s tributary definition. A tributary did not lose its jurisdictional status under 
the NWPR if it contributed surface water flow to a downstream jurisdictional water in a typical year through a channelized non-jurisdictional 
surface water feature, through a subterranean river, through a culvert, dam, tunnel, or similar artificial feature, or through a debris pile, 
boulder field, or similar natural feature.23 The term ‘‘tributary’’ under the NWPR included a ditch that either relocated a tributary, was 
constructed in a tributary, or was constructed in an adjacent wetland as long as the ditch satisfied the flow conditions of the NWPR’s 
tributary definition.24 For a ditch constructed in an upland to be considered a relocated tributary under the NWPR, the entire tributary must 
be relocated, not just portions of the flow.25,26 
 
The term “perennial” under the NWPR meant surface water flowing continuously year-round.27 The term “intermittent” under the NWPR 
meant surface water flowing continuously during certain times of the year and more than in direct response to precipitation.28 

 
20  Id. at 6-8. 
21  See supra note 5.   
22  33 C.F.R. § 328.3(a)(1) (2020); 40 C.F.R. § 120.2(3)(xii) (2020). 
23  33 C.F.R. § 328.3(c)(12) (2020); 40 C.F.R. § 120.2(3)(xii) (2020). 
24  Id. 
25  See supra note 10 at 22,290-91. 
26  EPA and U.S. Department of the Army, The Navigable Waters Protection Rule – Public Comment Summary Document, Dkt. ID No. EPA-HQ-OW-2018-0149-11574 (2020), Section 6: 

Ditches. at 17, available at: https://www.regulations.gov/document?D=EPA-HQ-OW-2018-0149-11574 (assessed on Jan. 14, 2026).  
27  33 C.F.R. § 328.3(c)(8) (2020); 40 C.F.R. § 120.2(3)(vii) (2020). 
28  33 C.F.R. § 328.3(c)(5) (2020); 40 C.F.R. § 120.2(3)(v) (2020). 
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The term “typical year” under the NWPR meant when precipitation and other climatic variables are within the normal periodic range (e.g., 
seasonally, annually) for the geographic area of the applicable aquatic resource based on a rolling thirty-year period.29 A typical year would 
generally not include times of drought, extreme precipitation, or an infrequent flood event. The application of the typical year concept was 
meant to ensure that the hydrologic flows and surface water connections necessary to establish jurisdiction were characterized based on 
normal climatic conditions (i.e., neither too wet or too dry).30 This criterion under the NWPR was particularly important for establishing 
jurisdiction based on surface water flow between a relatively permanent body of water (i.e., a perennial or intermittent surface water 
channel, a standing body of open water) and TNWs and the territorial seas, and between wetlands and other jurisdictional waters.  
 
Although the definition of a tributary was changed under the NWPR, the existing regulations for establishing the lateral limits of federal 
jurisdiction for tributaries remained the same. The lateral limits of surface water features, such as tributaries, continued to be defined by 
the ordinary high water mark (OHWM) in the absence of adjacent wetlands.31  
 
C. The Amended 2023 Rule 
The final rule "Revised Definition of 'Waters of the United States'" (2023 Rule) was published in the Federal Register on January 18, 2023 
and took effect on March 20, 2023.32 On May 25, 2023, the Supreme Court decided Sackett v. Environmental Protection Agency.33 While the 
2023 Rule was not directly before the Court, the Court considered the jurisdictional standards set forth in that rule. Parts of the 2023 Rule 
were invalid under the Supreme Court’s interpretation of the CWA in the Sackett decision. Therefore, the agencies amended key aspects of 
the regulatory text in light of the Court’s decision. The conforming rule, “Revised Definition of ‘Waters of the United States’; Conforming,” 
published in the Federal Register and became effective on September 8, 2023 (“Amended 2023 Rule”).34,35  
 
The analysis below applies the Amended 2023 Rule from March 20, 2023 to the present. As a result of ongoing litigation on the 2023 Rule, 
at the time of the finalization of this report, the agencies are implementing the definition of “waters of the United States” under the 
Amended 2023 Rule in 24 states (including Oregon), the District of Columbia, and the U.S. Territories.36 In the other 26 states, the agencies 

 
29  33 C.F.R. § 328.3(c)(13) (2020); 40 C.F.R. § 120.2(3)(xiii) (2020). 
30  See supra note 10 at 22,274. 
31  33 C.F.R. § 328.3(c)(7) (2020); 40 C.F.R. § 120.2(3)(vii) (2020).  
32  Revised Definition of “Waters of the United States,” 88 Fed. Reg. 3004, 3142 (January 18, 2023), available at https://www.federalregister.gov/documents/2023/01/18/2022-28595/revised-

definition-of-waters-of-the-united-states (assessed on Jan. 13, 2026). 
33  See supra note 5. 
34  U.S. Department of the Army and EPA, Revised Definition of “Waters of the United States”; Conforming, 88 Fed. Reg. 61964; 61968 (Sept. 8, 2023). 
35  Revising the Definition of “Waters of the United States,” EPA, https://www.epa.gov/wotus/revising-definition-waters-united-states (last updated Nov. 17, 2025). 
36  Definition of “Waters of the United States”: Rule Status and Litigation Update, EPA, https://www.epa.gov/wotus/definition-waters-united-states-rule-status-and-litigation-update (last updated 

Nov. 17, 2025). 
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are interpreting “waters of the United States” consistent with the pre-2015 regulatory regime and the Sackett decision until further 
notice.37  
 
1. Traditional Navigable Waters, the Territorial Seas, and Interstate Waters – (a)(1) Waters 
The Amended 2023 Rule retains TNWs, the territorial seas, and interstate waters without changing their definitions and implementation 
under the pre-2015 regulatory regime, but combined them into one category, called (a)(1) waters.38  
 
2. Tributaries – (a)(3) Waters 
Tributaries under the Amended 2023 Rule are those waters that are relatively permanent, standing or continuously flowing bodies of water 
that are tributaries to paragraph (a)(1) or to jurisdictional impoundments of “waters of the United States (known as (a)(2) waters).39 A 
tributary for purposes of the Amended 2023 Rule includes rivers, streams, lakes, ponds, and impoundments that flow directly or 
indirectly through another water or waters to a traditional navigable water, the territorial seas, an interstate water, or a paragraph (a)(2) 
impoundment. A tributary may flow through a number of downstream waters, including non-jurisdictional features.40 Consistent with the 
agencies’ longstanding approach, including the pre-2015 regulatory regime, a “tributary” under the Amended 2023 Rule includes natural, 
human-altered, or human-made waterbodies that flow directly or indirectly through another water or waters to a traditional navigable 
water, the territorial seas, or an interstate water.41 The agencies’ longstanding best reading of the CWA is that it is not relevant whether a 
water has been constructed or altered by humans for purposes of determining whether a water is jurisdictional under the CWA.42 
 
Under the Amended 2023 Rule, relatively permanent tributaries are tributaries that have flowing or standing water year-round or 
continuously during certain times of the year. Relatively permanent waters under the Amended 2023 Rule do not include tributaries with 
flowing or standing water for only a short duration in direct response to precipitation.43 The phrase “certain times of the year” is intended 
to include extended periods of standing or continuously flowing water occurring in the same geographic feature year after year, except in 
times of drought. The defining characteristic of relatively permanent waters with flowing or standing water continuously during only certain 
times of the year is a temporary lack of surface flow, which may lead to isolated pools or dry channels during certain periods of the year.44  
 

 
37  Id. 
38  40 C.F.R. § 120.2 (a)(1) (2024). 
39  40 C.F.R. § 120.2 (a)(3) (2024). 
40  Revised Definition of “Waters of the United States,” 88 Fed. Reg. 3004, 3083 (Jan. 18, 2023), available at: https://www.federalregister.gov/documents/2023/01/18/2022-28595/revised-

definition-of-waters-of-the-united-states (last assessed Jan. 13, 2026). 
41  Id. 
42  Id. at 3,113.  
43  Id. at 3,084. 
44  Id. at 3,085.  
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IV. Methods 
 
This analysis uses several sources for information. Baseline information for the area to be evaluated were obtained from available sources. 
The following public websites were utilized as desktop tools for the following purposes to aid in this analysis:  
 

1) for stream mapping: U.S. Fish and Wildlife Service’s National Wetlands Inventory (NWI),45 U.S. Geological Survey’s (USGS) The 
National Map 3D Viewer,46 EPA’s WATERS GeoViewer,47 and National Oceanic and Atmospheric Administration’s (NOAA) Nautical 
Charts;48  

2) for soil mapping: U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS) Web Soil Survey;49   
3) for elevation information: 2009 LiDAR for DOGAMI Oregon North Coast Study (i.e., bare earth elevation);50 
4) for historical aerial imagery: MAXAR/DigitalGlobe,51 USGS EarthExplorer;52  
5) for precipitation data: National Weather Service precipitation data, which is part of the NOAA Global Historic Climatology Network;53 

and 
6) for maps: Google Maps,54 USGS Topographic Maps (Tillamook Head, 2020 and Cape Falcon, 1940).55  

 
Desktop analyses using these data included using ArcGIS and high-resolution digital terrain modelling (i.e., bare earth elevation) to identify 
surface flow paths where water and other pollutants would drain from the facility and the surrounding area. The only publicly-available 
digital terrain model for this specific area was collected in 2009 as part of DOGAMI’s Oregon North Coast Study. Aerial and satellite imagery 
collected between 2009 to 2025 was reviewed to confirm that no elevation changing construction activities have occurred within the 
involved parcels and along the flow paths discussed, thus the 2009 elevations provided in the DOGAMI digital terrain model were assumed 
to be representative of conditions throughout the preceding five-year statute of limitations since December 2019. 
 

 
45  National Wetlands Inventory, U.S. Fish and Wildlife Service, https://fwsprimary.wim.usgs.gov/wetlands/apps/wetlands-mapper/. 
46  The National Map: 3D Viewer, USGS, https://apps.nationalmap.gov/viewer/.  
47  Waters GeoViewer 2.0, EPA, https://www.arcgis.com/apps/webappviewer/index.html?id=074cfede236341b6a1e03779c2bd0692. 
48  NOAA. 2019. Chart. Yaquina Head to Columbia River, June 4, 2024 (NOAA Chart. #18520). Retrieved March 17, 2025 from https://historicalcharts.noaa.gov/pdfs/18520.pdf. 
 Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil Survey. Available online at the following 

link: https://websoilsurvey.sc.egov.usda.gov  Accessed January 24, 2022.(last modified July 31, 2019) 
50  Watershed Sciences, Inc (WSI). 2009. LiDAR Remote Sensing Data Collection: DOGAMI, Oregon North Coast Study Area. Retrieved June 13, 2024 from: 

https://gis.dogami.oregon.gov/maps/lidarviewer. 
51  Global Enhanced GEOINT Delivery (MAXAR/DigitalGlobe), Digital Globe, Inc., https://evwhs.digitalglobe.com/myDigitalGlobe/. 
52  EarthExplorer, USGS, https://earthexplorer.usgs.gov/. 
53  Seaside Weather Station Information, NOAA Regional Climate Centers, https://agacis.rcc-acis.org/?fips=41007. 
54  Google Maps, Google, https://www.google.com/maps. 
55  USGS Topographic Maps are available to view/download at https://store.usgs.gov/map-locator. 
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This analysis also applies site-specific information gathered by the EPA during field investigations conducted on June 7 and August 26 of 
2022, and June 11 and July 25 of 2024.  
 
  
A. Identification of Tributaries 
 
The identification of jurisdictional tributaries was made based on desktop analysis of publicly available information and through field 
observations completed by EPA staff. The following procedures and baseline information pertain to all tributary evaluations performed. 
Actual field observations are summarized and presented under the subsequent discussion of each channelized water resource evaluated 
(i.e., Circle Creek and its downstream waters). 
 

1. Determination of Extent of Tributaries  
The lateral extent of stream channels that are jurisdictional tributaries under the CWA were identified based on available baseline 
information and evidence collected in the field. The lateral limits of the CWA in non-wetland, non-tidal waters is located at the “ordinary 
high water mark (OHWM).” A combination of remote data and field evidence was used to determine the OHWM and identify the lateral 
extent of the relevant stream channels. 
 
OHWM delineation was evaluated based on physical characteristics observed in the field, as described in Corps Regulatory Guidance Letter 
No. 05-05 and consistent with the National Ordinary High Water Mark Field Delineation Manual for Rivers and Streams.56, 57 The Corps’ 1986 
regulations first defined the term “ordinary high water mark” for purposes of the CWA lateral jurisdiction as “that line on the shore 
established by the fluctuations of water and indicated by physical characteristics such as a clear, natural line impressed on the bank, 
shelving, changes in the character of soil, destruction of terrestrial vegetation, the presence of litter and debris, or other appropriate means 
that consider the characteristics of the surrounding areas.”58 The OHWM definition has remained unchanged since 1986, including through 
the NWPR and 2023 Rule.59  
 

2. Determination of Flow Regime in Tributaries 
To determine the flow regime of tributaries, all evidence of streamflow duration was evaluated and weighed before making the 
determination. The previously discussed baseline information was first obtained from available sources, including review of information in 

 
56  Corps, Regulatory Guidance Letter No. 05-05, Ordinary High water Mark Identification, (Dec. 7, 2005), available at: 

https://usace.contentdm.oclc.org/utils/getfile/collection/p16021coll9/id/1253 (accessed on Jan. 14, 2026) (CX 32). 
57  Gabrielle C. L David, Ken M. Fritz, Tracie-Lynn Nadeau, et. al., 2025. National Ordinary High Water Mark Field Delineation Manual for Rivers and Streams, available at: 

http://dx.doi.org/10.21079/11681/49526 (accessed on Jan. 14, 2026) (CX 36).  
58  33 C.F.R. § 328.3(e). 
59  40 C.F.R. § 120.2 (2020) and 40 C.F.R. § 120.2 (2023), respectively. 
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the USGS National Hydrography Dataset (NHD)60 and data output from USGS’s StreamStats application and PROSPER model,61 as well as 
high-resolution digital terrain modelling derived from LiDAR (i.e., bare earth elevation), and high resolution aerial imagery to identify where 
water and channels could be observed through overstory vegetation.  
 
Flow regime determinations were made specific to “relevant reaches” of each tributary, which the Rapanos Guidance indicated,  

is the entire reach of the stream that is of the same order (i .e., from the point of confluence, where two lower order streams 
meet to form the tributary, downstream to the point such tributary enters a higher order stream). The flow characteristics of 
a particular tributary generally will be evaluated at the farthest downstream limit of such tributary (i.e., the point the 
tributary enters a higher order stream).62  
 

In this evaluation, the relevant reach of each tributary was determined based on the USGS’ modified Strahler stream-order system where a 
stream increases in order when joined by a channel of equal order,63 specifically using stream order information provided in the attribute 
“StreamOrder” in the Value-Added Attribute table of USGS’s NHD Plus High Resolution where available in this watershed.64  
 
Ground-level observations of flow duration were also obtained on multiple site visits by the EPA and documented through date-time 
stamped photographs. In addition to observations of flow, other field indicators were identified during field visits, such as the following 
indicators of relatively permanent flow:  
 

1. Geomorphic indicators could include active/relict floodplains, substrate sorting, clearly defined and continuous bed and 
banks, depositional bars and benches, and recent alluvial deposits; 

2. Hydrologic indicators might include wrack/drift deposits, hydric soils, or water-stained leaves; 
3. Biologic indicators could include aquatic mollusks, crayfish, benthic macroinvertebrates, algae, and wetland or submerged 

aquatic plants.65 
 
Observations documented in the field were also put in context of recent precipitation and conditions that are considered normal over a 
rolling 30-year period using the APT and daily rainfall data from the Seaside weather station. The antecedent precipitation conditions 

 
60  The National Map: 3D Viewer, USGS, https://apps.nationalmap.gov/viewer/. 
61 The PROPSPER model is accessed via the USGS Stream Stats Web Map Tool: https://streamstats.usgs.gov/ss/.  
62  Supra note 19, at 6 n. 24. 
63  Moore, Richard., McKay, Lucinda., Rea, Alan, Bondelid, Timorthy., Price, Curtis, Dewald, Thomas, and Hayes, Laura. 2025. User’s guide for the National Hydrography Dataset Plus High 

Resolution (NHDPlus HR), available at: https://pubs.usgs.gov/publication/sir20255031 (accessed on Jan. 14, 2026) (CX 37).  
64  USGS. 2018. National Hydrography Dataset Plus High Resolution (NHDPlus HR) for 4-digit Hydrologic Unit - 1710 (published 20181030), available at: https://prd-

tnm.s3.amazonaws.com/StagedProducts/Hydrography/NHDPlusHR/VPU/Current/GDB/NHDPLUS_H_1710_HU4_GDB.zip (accessed on Jan. 14, 2026). 
65  Revised Definition of “Waters of the United States,” 88 Fed. Reg. 3004, 3084-88 (Jan. 18, 2023), available at: https://www.federalregister.gov/documents/2023/01/18/2022-28595/revised-

definition-of-waters-of-the-united-states (assessed on Jan. 13, 2026).  
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preceding two EPA site visits in 2024 (i.e., June 11, 2024 and July 25, 2024) were found to be normal, i.e. closer to averages. The APT results 
for both of these dates indicate these site visits occurred during the dry season based on a comparison of the 30-day rolling total 
precipitation to the 30-Year Normal Precipitation Range.66  
 
Daily precipitation at the Seaside weather station was evaluated for the dates when the EPA conducted site visits to demonstrate that 
observed presence of water in streams was not merely a direct response to precipitation. A review of these data found that the weather 
conditions preceding both of the 2024 site visits were highly conducive for evaluating streamflow duration in tributaries under all regulatory 
regimes, because of the lack of precipitation in the 5 to 10 days preceding the EPA’s site visits. Specifically, there was no recorded 
precipitation for the 5 days preceding the June 11, 2024 site visit, and it had not rained in the 10 days preceding the July 25, 2024 site visit.67  
 
Regarding the last substantial rain events that occurred before these site visits, the daily average precipitation value at the Seaside weather 
station in early June is approximately 0.11 inches per day, and the last rain event prior to the June 11, 2024, site visit that approached or 
exceeded this average value was on June 3, 2024, when it rained 2.28 inches, and June 4, 2024, when it rained 0.70 inches. Similarly, the 
average daily rainfall in late July is 0.04 inches. On July 15, 2024, it rained 0.12 inches, but the only  sizeable rainfall prior to that was on July 
2, 2024, when it rained 0.15 inches.68 
 
Given the lack of precipitation preceding the EPA site visits, our observations of standing or flowing water on these dates, during the dry 
season, were considered to be relevant and appropriate to use for determining flow regime in stream channels. 
 

V. Flow Path to Jurisdictional Waters 
 
A worst case discharge from the facility could reasonably be expected to impact jurisdictional waters (i.e., Circle Creek) via several potential 
drainage pathways (Figure 4), specifically: 1) via several flow paths through the lumberyard located directly north of the facility (i.e., Taxlot 
800); and 2) via a ditch that originates on the south side of the facility and drains west and north along Old Highway 101. Both of these 
potential pathways drain to wetlands located north of the lumberyard. These potential pathways are summarized in more detail below. A 
worst case discharge would then travel through the wetlands to Circle Creek (Figure 6).  
 
Flowpath 1 
First, there is a reasonable expectation that a discharge from the facility would flow directly north, either via overland flow across the 
adjacent lumberyard or through stormwater pipes that collect drainage within the lumberyard property. Section 2.11 of the facility’s 
Stormwater Pollution Control Plan indicates stormwater from the facility would drain to the stormwater culvert located to the northeast of 

 
66  APT results are provided in Appendix C. 
67  Precipitation data for the Seaside weather station is provided in Appendix E. 
68  Id. 
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the facility at the edge of the lumberyard property: “Stormwater drainage that does not infiltrate from the facility is discharged from the 
swale onsite to a series of ditches and eventually discharges to the Circle Creek.”69   
 
As described in the inspection report (CX 01), during the EPA inspection of the facility on September 21, 2021, facility representatives 
provided the inspectors with Exhibit 1 (provided as Appendix B in CX 01). Pdf Page 4 of that document (Additional Figure 1) shows two flow 
paths from the facility, which both drain to Circle Creek: one from the ditch located on the west side of the facility, and another from a 
"swampy area" adjacent to the lumberyard located directly north of the facility (note the figure orientation is rotated 90 degrees from 
north, i.e., north pointing to the right).   
 
During this EPA inspection, the EPA also visited the neighboring lumberyard and asked about drainage from the facility that reaches their 
property. Representatives of the lumberyard stated that the drainage reaching the lumberyard is piped under their facility to a wetland area 
north of the lumberyard. Representatives of the lumberyard also showed the EPA Inspection Team evidence of this drainage under their 
facility (Photo 1). 
 
The EPA site visits in 2024 confirmed the presence of surface water flowing through a swale located northeast of the facility and into a 
culvert inlet that captures flow in the swale (Photos 2-4). Based on the outlet(s) of the lumberyard’s stormwater conveyance system on the 
northern edge of the lumberyard, surface water runoff discharges and other regulated discharges from the facility would drain into the 
large wetland area located north of the lumberyard and then into Circle Creek (Figure 6).  
 
In addition, a worst case discharge from the facility could reasonably be expected to flow approximately 600 feet overland across the 
lumberyard to the wetlands located to the north (CX 12, Photo 5-8). While there are storm drains along the overland flow path, many of 
them were full of debris at the time of the EPA’s June 2024 site visit (Photos 9-11). A worst case discharge would also overwhelm these 
storm drains and oil would flow across the parking lot of the lumberyard directly to the wetlands and drain into Circle Creek (CX 12). 
 
Flowpath 2 
Second, modeling of flow paths based on the 2009 digital elevation model also indicates that another potential flow path exists from the 
facility, beginning at the southern end of the facility.  
 
The inspection report (CX 01) documents a ditch flowing west then north along the right of way bordering the south and western edges of 
the facility that runs parallel to Happel Road (existing local roadway), that then terminates at the end of Happel Road. Happel Road starts 
from Frontage Road, runs along the south side of the facility, and then turns north where it ends at the edge of a cleared area where a 

 
69  Stormwater Pollution Control Plan, Jackson & Son Oil, Bridgewater Group (Sept. 15, 2024) (Provided in Appendix F). 
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powerline right-of-way exists along the former footprint of the old Highway 101 alignment. The EPA site visits conducted in 2021 and 2022 
confirmed the presence of this ditch (Photos 12-14). 
 
Remote-sensing data displaying high-resolution elevation data from 2009 indicates an elevation signature consistent with a ditch running 
east then north along the east side of the right of way until it flow off the old road fill into the wetland (Figure 4, Photos 21-23). The surface 
flow paths depicted as red lines in Figure 4 were generated in ArcGIS to depict where surface flow accumulates and the directions that 
runoff would drain based on the 2009 elevation data.  
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Figure 4. Surface flow paths from the facility (i.e., Taxlot 1000) to wetlands located north of the lumberyard, over bare earth LiDAR digital 
elevation model (left) and Bing Aerial Imagery (right). 
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Figures 2 and 3 of the facility’s Stormwater Pollution Control Plan also confirms the presence of a ditch 
located on the southwestern edge of the tax lot. These figures also indicate a berm separates the 
facility from this ditch.70 The EPA acknowledges that a low berm existed at the time of the 2021 
inspection along the southern edge of the property to the southeast corner of the fence line, but 
Photograph 14 in the inspection report (Photo 15) and the 2009 digital elevation model (Figure 4) 
indicates that the berm did not extend north as is portrayed in Figures 2 and 3 of the facility’s 
Stormwater Pollution Control Plan. Instead, the elevation model indicates some runoff would drain 
south in a low spot to the ditch to the south, which is presumed to be in the area of the fence line 
depicted in Photo 15. 
 
A worst case discharge (See CX 12) may drain this flow path for approximately 1,000 feet along the 
south side of the facility and the west side of the lumberyard to the wetlands to the north of the 
lumberyard. A worst case discharge would then travel through the wetlands to Circle Creek (Figure 6). 
 
As described in the following section, Circle Creek is a jurisdictional tributary because it has perennial 
flow that contributes surface water to Little Muddy Creek and to the Necanicum River, which becomes 
a TNW before flowing directly to the Pacific Ocean, also a TNW and part of the territorial seas.  
 

VI. Evaluation of Waters Downstream of the Facility 
    
A. Pacific Ocean 
The Pacific Ocean is a “water of the United States” for two different reasons under all applicable 
regulations as implemented, including consistent with relevant case law such as Sackett. First, the 
Pacific Ocean is a traditional navigable water because it is subject to the ebb and flow of the tide and 
because it is used for interstate or foreign commerce.71 It is also a designated RHA Section 10 water,72 
which, as previously mentioned, are a subset of TNWs. Second, a three-nautical-mile wide band 
extending off the Oregon coast is part of the territorial seas.73  
 
B. Necanicum River 
The Necanicum River is a “water of the United States” for several different reasons under all 
aforementioned applicable regulations as implemented, including consistent with relevant case law 
such as Sackett. First, the Necanicum River is designated by the Corps as a RHA Section 10 water,74 and 
thus is a traditional navigable water. The Necanicum River is designated to be navigable up to river 
mile three by the Corps for purposes of RHA Section 10, which the Corps indicates extends up to “the 
foot bridge for the Seaside Golf Course.”75 The U.S. Coast Guard also indicates the lowermost two miles 
are tidal and thus subject to the ebb and flow of the tide. 76  

 
70  Id. 
71  Discover! Our place on the Columbia River connects us to international trade and commerce, Port of Kalama,  

https://portofkalama.com/discover-our-place-on-the-columbia-river-connects-us-to-international-trade-and-commerce/ (accessed on Jan. 
7, 2026).  

72  Navigable Waters Lists (Portland District Navigable Waters Lists), Corps Portland District, 3 (Oct. 1993), available at: 
https://www.nwp.usace.army.mil/Portals/24/docs/regulatory/jurisdiction/Navigable_US_Waters_Oregon_1993.pdf (accessed on Jan. 14, 
2026) (CX 35). 

73  NOAA Custom Chart Version 3.0, NOAA https://devgis.charttools.noaa.gov/pod/. 
74  Supra note 72. 
75  Supra note 72, at 3. 
76  Navigability Determinations for the Thirteenth District, U.S. Coast Guard, available at: https://www.oregon.gov/osmb/forms-

library/Documents/Outfitter%20Guide/Navigability_Determination_for_the_13th_Coast_Guard_District.pdf (accessed on Jan. 13, 2026) 
(CX 34). 
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The Necanicum River is also a large perennial river that has been used for waterborne recreation, 
though the presence of several channel-spanning log jams that are known to destroy boats have 
limited commercial recreational navigation of the lower five miles (i.e., below the Knife River – Seaside 
Quarry on U.S. Highway 101) in recent years.77,78 79   
 
The Necanicum River also satisfies the conditions of a jurisdictional tributary under all three 
aforementioned “water of the United States” regulatory regimes and consistent with Sackett, because 
it is a river with perennial flow (continuous flow year round) that connects directly to the Pacific Ocean, 
which is a downstream traditional navigable water and part of the territorial seas. The relevant reach 
for the Necanicum River begins where the South Fork Necanicum River discharges into the Necanicum 
River at River Mile 12.8 (latitude 45.9028531°N, longitude 123.8487221°W). At this location, the 
Necanicum River becomes a sixth order stream (using the NHD Plus High Resolution) and continues to 
remain this order until it reaches the ebb and flow of the tide from the Pacific Ocean around river mile 
three, which is considered the outlet of the relevant reach that is found to be a relatively permanent 
tributary. Under the 2015 regulatory regime consistent with Sackett and the Amended 2023 Rule, in 
addition to the navigable-in-fact and tidal portions of the river being a traditional navigable water (and 
(a)(1) water), the Necanicum River is a relatively permanent tributary with continuous flow year round 
that connects directly to a downstream traditional navigable water (i.e., the Pacific Ocean).   
 
Under the NWPR, the tidal and navigable-in-fact reaches of the lower Necanicum River are also 
classified as traditional navigable water (an (a)(1) water). The Necanicum River is also an (a)(2) water 
under the NWPR (i.e., tributary) because it is a perennial river that contributes surface water flow in a 
typical year directly to a downstream traditional navigable water (the Pacific Ocean). 
 
C. Little Muddy Creek 
Little Muddy Creek is a “water of the United States” that satisfies the conditions of a jurisdictional 
tributary under all aforementioned applicable regulations as implemented, including consistent with 
relevant case law such as Sackett. Under the pre-2015 regulatory regime consistent with Sackett and the 
Amended 2023 Rule, Little Muddy Creek is a relatively permanent tributary with continuous flow year-
round that is connected to a downstream traditional navigable water, specifically the Necanicum River and 
the Pacific Ocean. Little Muddy Creek is also an (a)(2) tributary under the NWPR because it is a naturally 
occurring surface water channel with perennial flow that contributes surface water flow to a traditional 
navigable water (the Necanicum River and the Pacific Ocean) in a typical year. Little Muddy Creek flows 
approximately 0.5 miles from the confluence of Circle Creek to the mapped confluence with the 
Necanicum River within the Seaside Golf Course near river mile 2.7 (i.e., within the tidally inundated, 
traditional navigable water portion (latitude 45.9747623°N, longitude 123.9356285°W)) (teal highlighted 
channel on Figure 5). The USGS’s NHD and PROSPER model indicates that Little Muddy Creek has perennial 
flow for the entire 0.5 mile reach that flows from the confluence with Circle Creek to the outlet to the 
Necanicum River near river mile 2.7. Along this relevant reach, Little Muddy Creek is a third order 
(Strahler) stream (according to the NHD Plus High Resolution) that begins at latitude 45.956477°N and 
longitude  -123.955390°W. This entire 0.5-mile long 3rd order relevant reach of Little Muddy Creek has also 

 
77  Necanicum river float, Ifish.net (Jan. 4, 2013), https://www.ifish.net/threads/necanicum-river-float.437071/. 
78  Google Earth, Google, https://earth.google.com/web/@45.95671312,-

123.92658178,8.80619743a,220.99108577d,35y,0h,0t,0r/data=ChYqEAgBEgoyMDE4LTEwLTEzGABCAggBOgMKATBCAggASg0I____
________ARAA.  

79  The National Map: 3D Viewer, USGS, https://apps.nationalmap.gov/viewer/. 
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been illustrated as a perennial stream on USGS topographic maps since 1955.80 This reach of Little Muddy 
Creek is also a relatively permanent waterway and 3rd order stream channel until it reaches the confluence 
with tidal portion of the Necanicum River, where the tide waters of the Pacific Ocean are extended into 
the estuary.   
 
D. Circle Creek  
Circle Creek is a “water of the United States” that satisfies the conditions of a jurisdictional tributary 
under all aforementioned applicable regulations as implemented, including consistent with relevant 
case law such as Sackett. Under the pre-2015 regulatory regime consistent with Sackett and the 
Amended 2023 Rule, Circle Creek is a relatively permanent tributary with perennial flow year-round 
that is connected to downstream traditional navigable waters, specifically the Necanicum River and the 
Pacific Ocean, via a downstream tributary, Little Muddy Creek. Circle Creek also meets the definition of 
“tributary” under the NWPR and thus would be an (a)(2) tributary under that rule because it is a 
naturally occurring surface water channel that has continuous flow year-round that contributes surface 
water to a traditional navigable water in a typical year.  
 
Circle Creek flows approximately 1.9 miles from the location from which there is a reasonable 
expectation of a discharge from the facility to the mapped confluence with the Necanicum River at 
approximately river mile five shown on USGS topographic maps (Figure 5). Along this relevant reach, 
Circle Creek is a fifth order (Strahler) stream (using the NHD Plus High Resolution) that begins at 
latitude 45.9294802°N and longitude 123.9278714°W. The entire 3.1-mile long fifth order relevant 
reach of Circle Creek has been illustrated as a perennial stream on USGS topographic maps since 
1940.81  
 
Circle Creek then continues to flow down valley to the north via a relatively permanent channel for 
another 1.3 miles before connecting with the outlet of Little Muddy Creek where the channel is 
surrounded by a large wetland complex (orange highlighted channel on Figure 5) (latitude 
45.970371°N, longitude -123.934677°W) (Figure 5). This reach of Circle Creek is not provided on USGS 
topo maps or in NHD, but is present in high-resolution digital terrain modelling derived from LiDAR 
(i.e., bare earth elevation), and high resolution aerial imagery where water and channels could be 
observed through overstory vegetation.  
 
Circle Creek likely only discharges to the Necanicum River at River Mile 5 during high flow events.82   
 
A review of desktop (aerial imagery) information and direct observation of Circle Creek by EPA staff on 
June 11, 2024 (Photos 16-18) and on July 25, 2024 (Photos 19-20) indicate that the entire reach of 
Circle Creek has a volume and duration of flow for development of geomorphic features, such as an 
OHWM and a valley bottom. Circle Creek satisfies the conditions of a jurisdictional tributary under all 
three aforementioned applicable regulatory regimes, as it has continuous flow year-round that 
contributes flow to a traditional navigable waters (i.e., the Necanicum River and the Pacific Ocean) via 
a downstream tributary, Little Muddy Creek (Figure 5). Therefore, the EPA has determined that Circle 
Creek meets the definition of “waters of the United States” under all aforementioned regulatory 
regimes.  

 
80  USGS Topographic Maps (Cannon Beach, Oreg. 1955; Tillamook Head, OR. 2017 and 2020).  
81  USGS Topographic Maps (Cape Falcon, Oreg. 1940; Cannon Beach, Oreg. 1955; Tillamook Head, OR. 2017 and 2020).  
82  Based on a review of aerial imagery and the 2009 high-resolution digital terrain model. 
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Figure 5. Flow path from Circle Creek to Little Muddy Creek, the Necanicum River, and the Pacific 
Ocean in Seaside, Oregon. 
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Figure 6. The location of flow paths from the facility (Taxlot 1000) to Circle Creek as depicted on high-
resolution digital terrain modelling (i.e., bare earth elevation) as of 2009. 
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 Figure 7. The location of flow paths from the facility (Taxlot 1000) to Circle Creek as depicted on aerial 
imagery (n.d.) provided by Bing in ArcGIS. 
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VII. Conclusion

Based on the above analysis, I have determined that Circle Creek is a “water of the United States” 
consistent with Sackett under the vacated NWPR, pre-2015 regulatory regime, and the Amended 2023 
Rule.  
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Appendix A. Additional Figures 
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Additional Figure 1. Facility provided flow path included in the General Stormwater Permit Application. Source: Zimmerman, M.J. 1991. 
Letter from Mittelhauser Corporation to Clatsop City Planning Department requesting submission of Land Use Compatibility Statement for 
Jackson & Sons Oil, Incorporated. DRWG NO. BP-0718, REV 0, 12/27/1991.   
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Additional Figure 2. Waters and wetlands mapped in the U.S. Fish and Wildlife Service's National Wetlands Inventory (NWI) in the area of 
the facility. Source: U.S. Fish and Wildlife Service Wetland Mapper. https://www.fws.gov/wetlands/data/mapper.html. Accessed 
1/24/2022. 
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Additional Figure 3. Hydric Soils mapped in the vicinity of the facility.  Source: Clatsop County WebMaps. Available at: 
https://delta.co.clatsop.or.us/apps/ClatsopCounty/; Accessed 1/26/2022.  
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Additional Figure 4. NRCS Hydric Soil Rating Map for the vicinity of the facility. Source: Web Soil 
Survey. Accessed 1/24/2022.  
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Appendix B. Photo Log 
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Photo 1. View, facing southeast towards the facility, of the drainage pathway from the northeastern portion of 
the facility. Note that the manhole inlet pictured is above the subsurface drainage conveyance running from 
the northeast side of the facility under the lumberyard to a wetland area located north of the lumberyard. 
Source: EPA Inspection Report Photo Log (CX 01, Appendix A). 
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Photo 2. Inlet of stormwater culvert at the corner of lumberyard (June 11, 2024). 
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Photo 3. Inlet of culvert draining water from the wetland/swale located northeast of the facility June 11, 2024). 
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Photo 4. Surface water draining from the wetland/swale located northeast of the facility (June 11, 2024) 
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Photo 5. Water draining to a storm drain within the lumberyard (June 11, 2024). 
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Photo 6. Drainage point off pavement into wetlands located north of the facility (June 11, 2024). 
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Photo 7. Lowest elevation point on north side of lumberyard where drainage leaves the pavement into the 
wetlands to the north (June 11, 2024). 
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Photo 8. Wetland vegetation observed through the fence at lowest point where drainage runoff leaves the 
lumberyard to the north (June 11, 2024). 
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Photo 9. Storm drains within the lumberyard are filled with sediment and debris, both surficially and below 
ground (June 11, 2024). 
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Photo 10. Closeup view of storm drain grate from Photo 9 that is filled with sediment and debris (June 11, 
2024). 
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Photo 11. Closeup view of another storm drain grate at the lumberyard full of sediment and debris (June 11, 
2024). 
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Photo 12. View, facing northwest, of a western conveyance channel to the wetland area north of the 
lumberyard. Source: EPA Inspection Report Photo Log (CX 01, Appendix A). 
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Photo 13. View, looking WNW, of ditch along southwestern corner of facility (June 7, 2022). 
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Photo 14. View, looking ESE, of ditch along southwestern corner of facility (June 7, 2022). 
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Photo 15. View, facing south, of the facility’s truck loading rack. Note the lack of a raised berm along the visible 
portion of the fence line. Source: EPA Inspection Report Photo Log (CX 01, Appendix A). 
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Photo 16. Circle Creek, looking west, as it passes under the powerlines at 45.9435968°N, 123.9250926°W (June 
11, 2024). 
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Photo 17. Circle Creek, looking northwest, at 45.9441491°N, 123.9247178°W (June 11, 2024). 
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Photo 18. Circle Creek at the connection of circle creek to the wetland area, at 45.944302°N, 123.924797°W 
(June 11, 2024). 
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Photo 20. Circle Creek at the connection of circle creek to the wetland area, at 45.944302°N, 123.924797°W 
(July 25, 2024). 
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Photo 20. Circle Creek at the connection of circle creek to the wetland area, at 45.944302°N, 123.924797°W 
(July 25, 2024). 
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Photo 21. Wetland area draining to Circle Creek (background) under tree trunk with a discarded red gymnastics 
mat (June 11, 2024). 
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Photo 22. View of soil profile from wetland area north of lumberyard (June 11, 2024). 
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Photo 23. Closeup view of soil matrix from within the wetland area north of lumberyard (June 11, 2024). 
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Photo 24. Wetland area north of lumberyard (June 11, 2024). 
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Appendix C. Antecedent Precipitation Tool 
Results for EPA site visits to wetlands located 
north of Jackson & Son Facility, Seaside, OR on 
June 11, 2024 and July 25, 2024.   
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Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2024-06-11 2.573228 4.593307 3.96063 Normal 2 3 6
2024-05-12 3.860236 7.114567 7.149607 Wet 3 2 6
2024-04-12 6.230709 9.348425 3.811024 Dry 1 1 1

Result Normal Conditions - 13

Coordinates 45.941, -123.92
Observation Date 2024-06-11

Elevation (ft) 50.441
Drought Index (PDSI) Normal

WebWIMP H2O Balance Dry Season

Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent
SEASIDE 45.9869, -123.9236 9.843 3.176 40.598 1.558 10039 88

FT CLATSOP NATL MEM 46.1358, -123.8783 41.995 10.515 32.152 5.07 876 0
ASTORIA AP (PORT OF) 46.1569, -123.8833 11.155 11.904 1.312 5.372 437 2
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Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network
Daily Total
30-Day Rolling Total
30-Year Normal Range

30 Days Ending 30th %ile  (in) 70th %ile  (in) Observed (in) Wetness Condition Condition Value Month Weight Product
2024-07-25 0.557874 1.807874 0.570866 Normal 2 3 6
2024-06-25 2.341732 4.27126 4.42126 Wet 3 2 6
2024-05-26 2.759843 5.214961 4.858268 Normal 2 1 2

Result Normal Conditions - 14

Coordinates 45.941, -123.92
Observation Date 2024-07-25

Elevation (ft) 50.441
Drought Index (PDSI) Normal

WebWIMP H2O Balance Dry Season

Weather Station Name Coordinates Elevation (ft) Distance (mi) Elevation Weighted Days Normal Days Antecedent
SEASIDE 45.9869, -123.9236 9.843 3.176 40.598 1.558 10039 88

FT CLATSOP NATL MEM 46.1358, -123.8783 41.995 10.515 32.152 5.07 876 0
ASTORIA AP (PORT OF) 46.1569, -123.8833 11.155 11.904 1.312 5.372 437 2
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METHODS TO EVALUATE NORMAL RAINFALL FOR SHORT-TERM WETLAND
HYDROLOGY ASSESSMENT

Jaclyn P. Sumner1, Michael J. Vepraskas1, and Randall K. Kolka2

1North Carolina State University

Soil Science Department

Box 7619, Raleigh, North Carolina, USA 27695

E-mail: Michael_Vepraskas@ncsu.edu

2USDA Forest Service

Northern Research Station

1831 Hwy 169 East, Grand Rapids, Minnesota, USA 55744

Abstract: Identifying sites meeting wetland hydrology requirements is simple when long-term (.10

years) records are available. Because such data are rare, we hypothesized that a single-year of hydrology

data could be used to reach the same conclusion as with long-term data, if the data were obtained during

a period of normal or below normal rainfall. Long-term (40–45 years) water-table and rainfall data were

obtained for two sites in North Carolina (with modeling), and one site in Minnesota (direct

measurements). Single-year wetland hydrology assessments were made using two-rainfall assessment

procedures recommended by the U.S. Army Corps of Engineers for their Wetland Hydrology Technical

Standard, and two other rainfall assessment methods that were modifications of those procedures.

Percentages of years meeting wetland-hydrology conditions during normal or drier than normal periods

were identified for each plot with each rainfall assessment method. Although the wetland hydrology

criterion was met in over 90% of the years across all plots using the long-term records, the four

assessment techniques predicted the criterion was met in 41–81% of the years. Based on our results, we

recommend that either the Direct Antecedent Rainfall Evaluation Method, or its modified version, be

used for wetland hydrology assessment.

Key Words: technical standards, water table, wetland delineation, WETS data

INTRODUCTION

The U.S. Army Corps of Engineers (USACE)

defines jurisdictional wetlands using three parameters:
1) wetland hydrology, 2) hydric soils, and 3) hydro-

phytic plants (Environmental Laboratory 1987). All

three parameters must be present for an area to be

considered a jurisdictional wetland (Mitsch and

Gosselink 2000). For jurisdictional purposes, wetland

hydrology occurs (by definition) when a site saturates

to the surface or inundates for a period lasting at least

5% of the growing season in at least 50% of the years
studied. Hydrology is the most difficult parameter to

document because saturation frequency and duration

cannot be assessed accurately in a single-site visit as can

hydric soils or hydrophytic vegetation.

Wetland hydrology can be evaluated for a site by

one of four ways (USACE 2005): 1) long-term

water-table data, 2) hydrologic field indicators, 3)

short-term hydrologic modeling, and 4) use of the
USACE Hydrology Technical Standard. When

available, long-term (10 years or more) water-table

data provide reliable information for evaluating

wetland hydrology. Unfortunately, such records are

not available for most wetlands because they are

expensive and time consuming to acquire.

Alternatively, Hunt et al. (2001) proposed a

technique that compares single-season water-table

levels for a site of interest (test site) to a site that is

known to meet wetland hydrology in exactly 50% of

the years. Water-table data are first simulated for

both sites using a hydrologic model and measured

rainfall data for the year of interest. If the modeled

water-table data from the test site are above those

levels from the site with known hydrology, under the

same rainfall conditions, then the test site must also

have wetland hydrology because it would presum-

ably meet wetland hydrology conditions in over 50%

of the years. This method appears to offer much

potential for evaluating questionable sites.

Hydrologic field indicators are also acceptable for

evaluating wetland hydrology. These are visible

signs that saturation or inundation has occurred at

WETLANDS, Vol. 29, No. 3, September 2009, pp. 1049–1062
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a site, and include stained leaves, water marks on

trees, or presence of a water table within 30 cm of

the surface observed during a single site visit

(Environmental Laboratory 1987). While such field

indicators are easy to identify, they do not

necessarily assure that a site meets the saturation

duration or frequency requirements needed for

wetland hydrology because few have actually been

correlated with saturation duration and frequency

(Vepraskas and Caldwell 2008).

Wetland hydrology can also be determined for

jurisdictional purposes by using the U.S. Army Corps

of Engineers’ Hydrology Technical Standard, which is

a short-term procedure that determines whether a site

meets wetland hydrology by using water-table mea-

surements made over 5 years or less (USACE 2005).

The Standard is met if a water table occurs within

30 cm of the soil surface for 14 days or more during a

period of acceptable rainfall. Rainfall is evaluated by

one of three methods that consider antecedent

precipitation. These methods have been described by

Sprecher and Warne (2000) as: 1) direct antecedent, 2)

moving total, and 3) Palmer Drought Severity Index.

The Hydrology Technical Standard has not been

extensively tested, and it is not known how reliable

the procedure is compared to long-term water-table

monitoring. In addition, it is not known whether the

methods for evaluating rainfall proposed in the

Technical Standard produce equivalent results.

Whether short-term measurements can be used to

reach the same wetland hydrology conclusions as

long-term data will depend on using reliable

methods for evaluating rainfall data.

The objective of this study was to evaluate four

methods for analyzing rainfall that could be used in

the wetland hydrology technical standard. Our

approach was to first assemble long-term (approxi-

mately 40 yr) water-table records for sites with wells

in both plots with and without wetland hydrology,

and then determine the percentage of years that

wetland hydrology was met at each well location.

These long-term records were considered the defin-

itive method for assessing wetland hydrology. For

each well location, we determined the percentage of

years that met wetland hydrology conditions for the

technical standard, by evaluating rainfall year by year

using each of four different techniques for assessing

rainfall. We then compared the percentage of years

that met wetland hydrology based on water-table

data to the percentage of years that met wetland

hydrology for each rainfall assessment method. We

assumed that the rainfall assessment method that

identified wetland hydrology at the same periodicity

as the long-term data would be appropriate to use

with the wetland hydrology technical standard.

METHODS

Methods to Assess Rainfall

WETS Tables. All rainfall assessment procedures

evaluated here used WETS data tables to define a

normal rainfall range. WETS tables are a statistical

summary of monthly precipitation and temperature

that provide ranges of normal monthly precipitation

that are available for over 8000 National Weather

Service (NWS) stations that are published by the

USDA National Weather Service and Climate

Center (Sprecher and Warne 2000). The range of

normal precipitation is reported using long-term
precipitation data to determine the 30th and 70th

percentiles of all the numbers in the precipitation

record (Figure 1). Growing season dates are also

found on WETS tables. The precipitation columns

labeled ‘‘30% chance will have’’ show monthly

ranges for normal rainfall. Above normal rainfall

occurs when measured precipitation values exceed

the 70th percentile on the WETS table labeled ‘‘30%

chance will have more than’’. Below normal rainfall

is that which is less than the ‘‘30% chance less than’’

values (Figure 1).

Methods to Assess Antecedent Precipitation and

Maintenance Precipitation. WETS data are useful

for assessing rainfall for specific time periods. Two

time periods of interest for evaluating rainfall in the

Wetland Hydrology Technical Standard are: 1) the

period during which the water table is within 30 cm

of the surface, and 2) the period before the water

table rises to within 30 cm. Rainfall that occurs

while the water table is within 30 cm of the soil

surface is considered maintenance precipitation

because that water is maintaining the water table

above 30 cm. Rainfall that occurs when the water

table is below 30 cm is considered antecedent

rainfall because that water is contributing to the

rise of the water table to meet the 30 cm criterion.
Sprecher and Warne (2000) discussed two methods

for evaluating antecedent and maintenance rainfall,

1) Direct Antecedent Rainfall Evaluation Methods,

and 2) Moving Total Methods for Maintenance

Rainfall.

Direct Antecedent Rainfall Evaluation Methods

(DAREM). Antecedent rainfall is evaluated using
a tabular approach that considers the 3-month

period prior to a water-table rise. In this study, we

termed this method the ‘‘The Direct Antecedent

Rainfall Evaluation Method’’ or DAREM (Spre-

cher and Warne 2001). The DAREM method

focuses on whole months during the 3-month period

prior to when the water table rises to within 30 cm

of the soil surface (Figure 2A). Although a water

1050 WETLANDS, Volume 29, No. 3, 2009
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table may rise on any day of the month, the

DAREM method only considers the previous three

whole months. The DAREM procedure computes a

score for the precipitation that is used to assess

whether the precipitation is ‘‘normal’’, ‘‘drier than

normal’’, or ‘‘wetter than normal’’. The score is a

sum of individual scores for each of the three

months of data used (Table 1). Each monthly score

(last column, Table 1) is based on two numbers, one

for rainfall ‘‘condition’’ and the second for the

‘‘monthly weight’’. Rainfall condition has a value of

1, 2, or 3. A value of 1 shows that the measured

rainfall was below the 30th percentile, and therefore

the rainfall is drier than normal. A value of 3

indicates that the rainfall for the month was above

the 70th percentile and is considered wetter than

Figure 1. WETS data table. Area shaded in gray shows the 30th (i.e. 30% chance will have less than) and 70th (i.e. 30%

chance will have more than) percentiles used for rainfall analysis.

Sumner et al., METHODS TO EVALUATE NORMAL RAINFALL 1051
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normal. The monthly weight is a value related to the

proximity of the month to the initial time of water-

table rise. The two ratings are multiplied together

for each month, and then summed to give a

cumulative score that is used to describe whether

the prior three month period of precipitation was

within the range of normal, drier than normal or

above normal (Sprecher and Warne 2000).

Dr. Paul Rodrigue (USDA, personal communi-

cation) has recently proposed a modification to the

DAREM approach. The modified DAREM tech-

nique includes a partial month of rainfall data in the

antecedent rainfall (Figure 2B). For the first month,

rainfall up to the day of saturation is prorated and

included in the 3-prior-month calculation. The

benefits of the modified DAREM approach are that

all rainfall is counted within the calculation, and

large rainfall events within the month of interest are

not discounted.

Sprecher and Warne (2000) pointed out that the

main weakness of using the DAREM technique is
that it does not evaluate daily changes in rainfall,

especially for the current month that is being

analyzed. A similar weakness exists for the modified

DAREM technique.

Moving Total Methods for Maintenance Rain-

fall. Maintenance rainfall is evaluated using a 30-

day moving total, a time period that lends itself for

use with the WETS tables which are computed on a

monthly basis. The Moving Total method considers

rainfall during the time the water table is within

30 cm of the surface (Figure 2C). A Modified
Moving Total method also includes this rainfall,

but adds in addition rainfall occurring during a 30

Figure 2. Schematic illustrating the differences among the: A) DAREM, B) Modified DAREM, C) Regular Moving

Total, and D) Modified Moving Total methods of evaluating rainfall. DAREM uses only whole months of rainfall that

occur before the water table rises to within 30 cm of surface, while the modified DAREM will include partial months. The

regular moving total includes rainfall falling during the time the water- table is above a depth of 30 cm, whereas the

modified moving total also includes a period prior to the time the water table rises to within 30 cm of the surface.
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day period prior to the time the water table rose to

within 30 cm of the surface (Figure 2D). Both

methods use 30-day periods of rainfall. The 30-day

moving total is generated by summing the past 30

days worth of precipitation and continually updat-

ing a tally of the prior 30-day rainfall totals

(Sprecher and Warne 2000). These 30-day moving

totals can be plotted against days of the year to get a

continuous moving total graph for a particular site.

To meet wetland hydrology criteria with the

Modified Moving Total method, 30 days of normal

or below normal rainfall are required prior to the

time when the water table rises to within 30 cm of

the surface for 14 consecutive days or longer during

the growing season.

Sprecher and Warne (2000) suggest that the 30-

day moving total approach is more desirable than

DAREM approaches because it evaluates rainfall on

a daily basis rather than using monthly totals that

are reset to zero at the beginning of each month.

However, a 30-day moving total also artificially sets

rainfall to zero after 30 days and abruptly drops

major rainfall events (from prior to the 30 days) out

of the 30-day moving total (Sprecher and Warne

2000).

Site Descriptions

Rainfall and water-table data were obtained from

two sites in North Carolina (sites 1 and 2) and one

site in Minnesota (site 3). Sites in North Carolina

were described previously by He et al. (2003) and

Hayes and Vepraskas (2000) while the Minnesota

site was previously described by Kolka et al. (1999).

These sites were selected because previous work

indicated they had soils that met wetland hydrology

criteria on the basis of long-term water-table data

(Verry and Kolka 2003, Vepraskas and Caldwell

2008).

Site 1 was located in Pitt County, NC, approxi-

mately 5.1 km southwest of the city of Greenville at

N 35u349100, and W 77u269260. The average slope at

the site was 2%. Vegetation consisted of loblolly

pine (Pinus taeda L.), red maple (Acer rubrum L.),

and white oak (Quercus alba L.). The site contained

both upland and hydric soils that were used for this

study. Upland soils (four plots) were members of the

Lynchburg series (fine-loamy, siliceous, thermic

Aeric Paleaquults). Hydric soils were members of

the Rains series (fine-loamy, siliceous, thermic Typic

Paleaquults). Soil boundaries between upland and

hydric soils were determined by observations made

on-site using the hydric soil field indicators. Four

plots with hydric soils (labeled 1R through 4R) were

also shown to have met wetland hydrology require-

ments, while the four upland plots (labeled 1L

through 4L) did not meet wetland hydrology

(Vepraskas and Caldwell 2008).

Site 2 was located in Bertie County, NC at N

76u489000, and W 36u59300. Vegetation at the site

consisted of loblolly pine, red maple, sweet bay

(Magnolia virginiana L.), white oak, red oak

(Quercus borealis L.), and black cherry (Padus

serotina L.). The hydric soils at this site were

members of one of two soil series: Lenoir (clayey,

mixed, thermic Aeric Paleaquults), and Leaf (clayey,

mixed, thermic Typic Albaquults).

At both sites 1 and 2 water-table levels had been

monitored daily to depths of 2-m using automatic

monitoring wells (Remote Data Systems, Inc. P.O.

Box 2522, Wilmington, NC 28402). Water-table

data were collected from November 1996 until

March 1999 at site 1, and from December 1996 to

October 2000 at site 2. To ensure that recording

Table 1. DAREM calculation method to determine the condition of the rainfall period for June 1959 at plot 1R in

Greenville. The month of June is being evaluated as the month of interest while the months May, April and March are

taken into consideration. Once calculations have been completed, the 3-month period can be evaluated on whether it has

acceptable rainfall amounts. In this case, this 3-month period is ‘‘normal’’ so the period for June is acceptable to use.

Prior Month

WETS Rainfall

Percentile Measured

Rainfall

Condition:

Dry, Wet,

Normal

Condition

Value (15dry,

25normal,

or 35wet)

Month

weight

Multiply

Previous two

columnsName 30th 70th

---------cm-----------

1st (most recent) May 7.09 12.73 3.29 Dry 1 3 3

2nd April 5.54 10.95 18.51 Wet 3 2 6

3rd March 8.10 12.27 14.11 Wet 3 1 3

Sum 12

Rainfall of prior period was:

drier than normal (sum is 6–9), normal (sum is 10–14), wetter than normal (sum is 15–18)

Normal

Sumner et al., METHODS TO EVALUATE NORMAL RAINFALL 1053

CX 11 Appendix D Page 66 of 75



wells were monitoring water levels accurately, a

manual check well was installed at each plot to a

depth of approximately 127 cm. Every 2 to 3 weeks

the check wells were measured to compare with the

water-table data from the recording wells. Rainfall

was also measured daily at each site using recording

gauges (Onset Computer Corp., 470 MacArthur

Blvd., Bourne, MA 02532). The monitoring data

were used to calibrate the DRAINMOD hydrologic

model that was able to compute water-table depth

for each plot when daily rainfall and temperature

data were input into the model. A full description of

the DRAINMOD model was presented previously

(Skaggs 1999, Vepraskas and Caldwell 2008). The

DRAINMOD models for sites 1 and 2 were

calibrated for each plot using the measured well

data and the approach outlined by He et al. (2002).

Predicted and measured water-table depths were

compared and then model parameters were adjusted

individually to bring predicted values in line with

measured water tables. The agreement between

measured and predicted daily water-table depths

was quantified by the average absolute deviation.

Calibration was considered acceptable when the

average absolute deviation between simulated and

measured was less than 20 cm for both sites 1 and 2

(He et al. 2002).

Using the calibrated model, historic (40–45 years)

daily water-table levels at sites 1 and 2 were

estimated (He et al. 2003, Vepraskas et al. 2004).

For the modeling, daily rainfall, maximum air

temperature, and minimum air temperature data

were available from January 1, 1959 through

December 31, 1998. Data were obtained from

weather stations 9.2 km (site 1) and 95 km (site 2)

from the sites. It was assumed that over the 40–45 yr

period the distribution of rainfall was similar

between each research site and its respective weather

station. This assumption was verified using rainfall

probability maps compiled by Hershfield (1961) that

showed the average volume of precipitation that fell

at the research site was equal to that at the weather

station. Water-table depths occurring during the

growing season were of interest to assess wetland

hydrology. Growing season dates were March 15

through November 16 for site 1, and March 22

through November 8 for site 2. Required inputs for

the hydrologic analysis included the starting day and

ending day of the simulation, continuous days of

saturation, and maximum depth to saturation.

Rainfall and water-table data for site 3 were

obtained for six forested wetlands at the Marcell

Experimental Forest located in the Chippewa

National Forest in north central MN (47u329 N,

93u289 W) (Verry and Elling 2005). Rain gauges

were located within 0.5 km of the wells in each site.
Each wetland was in a separate watershed that

consisted of a mineral-soil upland and a bog (five

sites) or fen (one site) organic-soil wetland. Only

data from the wetlands were used in this study.

Wetlands ranged in area from approximately 2 to

8 ha. Dominant trees in the bogs were black spruce

(Picea mariana L.) and eastern tamarack (Larix

laricina L.) while the fen was dominated by northern
white cedar (Thuja occidentalis L.), black spruce,

eastern tamarack, and occasionally black ash

(Fraxinus nigra L.). Wetlands were labeled S1

through S6. The organic soils were members of

Loxley peat (Dysic Typic Borosaprist, bogs S1, S2,

S4, and S5), Mooselake peat (Euic Typic Borohe-

mist, fen S3), and Greenwood peat (Dysic Typic

Borosaprist, bog S6) series. Each wetland contained
one well placed near its center that measured water-

table levels with a chart recorder. Daily water-table

levels were monitored for a 45-year period (1961–

2005) and summarized from the continuous charts.

Growing season dates were 4 May through 26

September for site 3.

EVALUATION OF RAINFALL

ASSESSMENT METHODS

Long-Term Data Assessment

Our first step was to identify the years that

wetland hydrology conditions were met at each plot
from the long-term data. Daily water-table data

from during the growing season were assessed for

the number of years that the water table was within

30 cm of the soil surface for 14 or more continuous

days. The 14-day limit is consistent with the Wetland

Hydrology Technical Standard (USACOE 2005).

Wetland hydrology was considered met when the

water table was within 30 cm of the surface during
the growing season in at least 50% of the years.

Short-Term Data Assessment

Using the spreadsheets of data developed for the

long-term assessment, we evaluated each year of

data separately for each plot to determine if wetland
hydrology would be met if rainfall were evaluated by

each of the four rainfall assessment methods: 1)

Direct Antecedent Rainfall Method (DAREM), 2)

Modified DAREM, 3) Moving Total Method and 4)

Modified Moving Total Method. Basic procedures

are summarized in Table 2 for each of the methods.

DAREM. To apply this method, data from WETS
tables were obtained for weather stations, and were

added into the 30th and 70th percentile columns

1054 WETLANDS, Volume 29, No. 3, 2009
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shown in Table 1. Measured precipitation data were

then added to the table under the column ‘‘Mea-

sured Rainfall.’’ The measured rainfall was assigned

a condition value (1-dry, 2-normal, or 3-wet) based

on the 30th and 70th percentile columns. For the

example, rainfall for the month of May, was less

than the 30th percentile measurement so it received a

‘‘dry’’ condition value of 1 (Table 1). However, the

months of April and March were both greater than

the 70th percentile measurement so they received a

‘‘wet’’ condition value of 3. The condition value was

then multiplied by the monthly weight value and all

products for the three months of interest were

summed and compared to the wetness categories. In

this example the overall rainfall evaluation was

normal and therefore if saturation occurred for 14

days or longer in the upper 30 cm in the month of

June this plot would meet wetland hydrology criteria.

The DAREM calculation method was applied to

data from each plot at all sites for every year of the

long-term records (40 years for sites 1 and 2, and 45

years for site 3). The analyses were performed for

nine plots at site 1, eight plots at site 2, and six plots

(wetlands) at site 3.

Modified DAREM. The Modified DAREM in-

cluded rainfall from the month during which the

water table rose to within 30 cm of the surface

(Table 2). If the water table rose at some point

during the first 14 days of the month, then the

rainfall during this period of the month was ignored,

and rainfall from the previous three full-months

were used as in the DAREM technique. On the

other hand, if the water table rose above a depth of

30 cm at anytime between days 15 to 27 of the

month, then the month’s rainfall coming prior to the

time of water table rise were used in the calculation

table as the first month’s rainfall. The WETS data

for this first month were then prorated to determine

whether the precipitation values coincided with dry,

normal, or wet conditions (see example in Table 2).

As with the DAREM, the entire month was counted

as the first month of interest when saturation began

on day 28 or later. Wetland hydrology was met if the

antecedent period was drier than normal or normal,

and the water table was within 30 cm of the surface

for 14 days or longer during the growing season. If

the period of interest met the water-table require-

ments, but antecedent precipitation was within a

wetter than normal period then the wetland

hydrology criteria were not met.

The category breaks used to decide whether to

include the rainfall (i.e., days 15 to 27) were made

using professional judgment after considering the

rainfall data. Rainfall occurring during the first 14

days of the month was generally small, and it was

not necessary to consider it for the wetland

hydrology assessment. Large storms were also rare

and no special allowance was made for them.

Rainfall occurring up to and including days 15 to

27 of the month contained sufficient amounts to

include in the rainfall assessment, and prorating the

WETS data was necessary for doing this. Prorating

was found to have little impact after day 27.

Moving Total Method. Daily precipitation values

were obtained for each day of the long-term water-

table record. The first 30 days of rainfall values were

added together to generate the first moving total

value. The first day from the 30 rainfall values was

removed and the 31st day was added to generate the

second moving total value. This was done for all the

days of each year. Moving-total rainfall data were

plotted on a chart using daily increments. The 70th

percentile rainfall values were also plotted to

determine the time periods for when the water table

occurred within 30 cm of the surface for 14 or more

days during the growing season (Figure 3A). Ac-

ceptable periods were those where the moving total

values were less than the 70th percentile for at least a

30-day period. Plots could not meet wetland

hydrology requirements, regardless of water-table

levels, during periods when the moving total was

above the 70th percentile threshold.

Modified Moving Total Method. The moving total

procedure was modified to assess saturation periods

when the moving total was less than the 70th

percentile for a 30-day period prior to the date on

which the water table rose to within 30 cm of the

surface (Figure 3B). Plots that met wetland hydrol-

ogy requirements for the regular Moving Total

Method might be considered too wet by this

procedure if the moving total rose above the 70th

percentile within the 30 day period prior to water

table rising within 30 cm of the surface.

RESULTS

Long-Term Records

A soil plot met the ‘‘wetland hydrology criterion’’

if it had a water table within 30 cm of the surface for

14 days or more in over half the years of record. The

term ‘‘wetland hydrology condition’’ is used here to

describe plots with water tables within 30 cm of the

surface for 14 days or more during the growing

season for a single year. There were 16 plots that met

the wetland hydrology criterion across the three

sites, whereas six plots did not (Table 3). Plots not
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meeting the wetland hydrology criterion were the

upland plots at sites 1 and 2. Plots meeting the

wetland hydrology criterion at sites 1 and 2 did so in

over 80% of the 40 years evaluated. The water table

was within 30 cm of the surface in these plots for

periods ranging from 20 to nearly 80 days.

At site 3, all six plots met the wetland hydrology

criterion (Table 3). The portion of years when

wetland hydrology conditions were met ranged

broadly from 53 to 100%. The driest plot, fen plot

S3, did not have a water table within 30 cm of the

surface for 19 out of 21 years from 1961 through

1982, but did have a water table within 30 cm in

most years after 1982. A similar water-table record

was found in bog plot S6.

Assessing Rainfall Evaluation Methods

The overall mean for long-term measurements

showed the wetland hydrology conditions were met

in 90% of the years (Table 4). Single-season

evaluations using the rainfall assessment techniques

showed that the wetland hydrology criteria were met

less often, in only 41 to 81% of the years. This is to

be expected because while long-term data includes

wet periods when water tables are high as meeting

wetland hydrology conditions, short-term evalua-

tions exclude wet periods of high water tables as

qualifying for wetland hydrology. Hence, all short

term methods will meet wetland hydrology condi-

tions less often than with long-term data.

Both of the 30-day moving total techniques

predicted that sites met wetland hydrology condi-

tions in approximately 50% of the years or less

(Table 4). Better predictions were obtained with the

DAREM and modified DAREM techniques where

wetland hydrology conditions were met in 78% and

81% of the years, respectively. Differences in results

for the four rainfall-assessment methods are due

largely to how the methods treat wet years (Table 5).

Both of the 30-day moving total methods tended to

classify periods during the early part of the growing

season when water tables were high as wetter than

normal. Although the water-table saturation criteri-

Figure 3. Illustrations showing applications of the two moving total methods used for rainfall analysis. A) The regular

Moving Total method was applied to data from 1989 for Site 1. The computed moving total was above the 70th Percentile

for most of the growing season through day 186. However, from day 186 through day 276 the moving total was below the

70th Percentile line and within the growing season. This is an acceptable period of rainfall to use for assessing wetland

hydrology condition with this technique. B) Example of the Modified Moving Total method using results from 1972 for

Site 1. The water table was within 30 cm of the surface during the period between days 160 and 200 (dashed box). Periods

when the moving total was above the 70th percentile were considered too wet to be used for wetland hydrology assessment

with the Modified method. This plot met the wetland hydrology conditions for the regular Moving Total Method because

14 days of saturation occurred within a period when the 30 days of normal or drier than normal precipitation were found.

However, this plot did not meet wetland hydrology criteria with the Modified Moving Total method due to above-normal

rainfall occurring prior to the time when wetland hydrology conditions occurred.
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on was met, the 30-day moving total was usually

above the 70th percentile and was considered ‘‘wet’’
during these periods. Suitable rainfall periods tended

to be found later in the growing season, but this

coincided with the times when water tables tended to

fall below a 30 cm depth.

One reason the DAREM and modified DAREM

methods performed more similar to the long-term

data is because the methods considered 90 days of

antecedent rainfall rather than 30 days as in the

moving total methods. Longer periods lessen the

impact of a single wet month on the assessment of
antecedent conditions. With the DAREM, the most

recent month could be classified as ‘‘wet’’ and the

period may still have been acceptable if the 2nd or

3rd prior months had normal or drier than normal

rainfall. When the same rainfall data are analyzed by

a moving total method, the 30-day period prior to

the time the water table is within 30 cm would be

above the 70th percentile and would be classified as

Table 3. Summary of results of long-term evaluation of water table data at all plots. Plots meeting the wetland hydrology

criterion had a water table within 30 cm of the surface for 14 days or more during the growing season, in 50% or more of

the years. All plots (wetlands) at site 3 met the wetland hydrology criterion.

Site

Plots meeting wetland hydrology criterion Plots not meeting wetland hydrology criterion

Plot

Percentages of years wetland

hydrology conditions met Plot

Percentages of years wetland

hydrology conditions met

Site 1 1R 88 1L 0

2R 100 2L 3

3R 98 3L 3

4R 95 4L 0

mean 95 mean 2

Site 2 3S 87 2N 0

4S 91 2S 11

5S 98

3N 83

4N 86

5N 98

mean 92 mean 6

Site 3 S1 78 –

S2 100 –

S3 53 –

S4 100 –

S5 98 –

S6 69 –

mean 83

Table 4. Percentage of years wetland hydrology conditions were met for long-term data, and single-year data evaluated

by each of the four rainfall assessment methods. Means and ranges for plots at each site are shown. Only plots meeting

wetland hydrology criterion as indicated by the long-term data (Table 3) are considered. Both DAREM methods have

percentages closer to the long-term data than the moving total methods, indicating that using either of these methods to

evaluate wetland hydrology will produce results most similar to those obtained with long-term data.

Site Statistic

Long-term

Record DAREM

Modified

DAREM

Moving

Total

Modified Moving

Total

------------------------------------------------------------------------------- % ------------------------------------------------------------------------------

Site 1 Mean 95 86 88 62 43

Range 88–100 70–93 75–93 33–78 23–58

Site 2 Mean 92 69 75 23 18

Range 83–98 53–78 62–84 11–29 7–29

Site 3 Mean 83 79 79 64 62

Range 53–100 49–100 49–100 35–95 35–93

Overall Mean 90 78 81 50 41
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wetter than normal and unusable for hydrology

condition assessment.

Data were reviewed to determine how long a site

would need to be monitored to meet wetland

hydrology criteria (Table 6). For example, plot 1R

did not meet wetland hydrology conditions in 10

individual years when rainfall was evaluated by the

modified DAREM technique. In 2 of those 10 years,

wetland hydrology conditions were met in preceding

and succeeding years, thus monitoring would have

to be continued for at least 2 years to confirm

wetland hydrology if data from a ‘‘wet’’ year had to

be excluded. At sites 1 and 2, the mean values show

that when wetland hydrology conditions were not

met, this normally occurred in single years or a pair

of years (Table 6). Site 3, however, did have

extensive periods when multiple years (ranging from

5 to 15 years long) would need to be monitored to

achieve appropriate rainfall conditions.

Using single-year data also increases the chances

of concluding that a site does not meet wetland

hydrology when long-term data shows that it does

(Table 7). This is referred to as a false negative. A

false negative occurs when monitoring is done

during a wet period which must then be excluded

from consideration. All of the single-season methods

evaluated will produce false negatives (Table 7)

because they have wet periods that must be excluded.

Long-term measurements include wet periods in the

hydrology assessment, and therefore they will always

have a greater proportion of years meeting wetland

hydrology requirements than do the single-year

assessment techniques. Across all sites, mean values

showed that the chance of a false negative prediction

occurred more often with the moving total methods

than with either DAREM. The moving total

methods are more sensitive to wet periods than the

DAREM techniques because they are based on a

smaller range of days and this makes them more

susceptible to the impacts of the large rainfall events.

The DAREM methods consider longer time periods,

and single large storms have less of an impact on the

rainfall assessment unless such storms occur during

the most recent prior month (Table 2). Alternatively,

false positives may occur where an upland site does

not meet wetland hydrology in most years according

to long-term data, but does so in a single year of

measurement with acceptable rainfall. As shown in

Table 7, false positive predictions occurred in only

3% of the years.

Table 5. Partial record of results for plot 4R at Site 1 to compare all methods evaluated for determining wetland

hydrology. Moving total methods failed to meet wetland hydrology conditions more than DAREM methods because the

moving totals method had a greater chance of considering a period to be ‘‘wet’’ or have higher than normal rainfall.

Year

Years When Wetland Hydrology Condition Met or Not Met

Long-Term Record

DAREM Moving Total

Regular Modified Regular Modified

1959 met{ met met met not met {

1960 ‘‘ not met { not met { not met { ‘‘

1961 ‘‘ met met ‘‘ ‘‘

1962 ‘‘ ‘‘ ‘‘ ‘‘ ‘‘

1963 ‘‘ ‘‘ ‘‘ met met

1964 ‘‘ not met { not met { not met { not met {

1965 ‘‘ met met met met

1966 ‘‘ ‘‘ ‘‘ not met { not met {

1967 ‘‘ ‘‘ ‘‘ met met{
1968 ‘‘ ‘‘ ‘‘ not met { not met {

1969 ‘‘ ‘‘ ‘‘ ‘‘ ‘‘

1970 ‘‘ ‘‘ ‘‘ met met

1971 ‘‘ ‘‘ ‘‘ not met { not met {

1972 ‘‘ ‘‘ ‘‘ met met

1973 ‘‘ ‘‘ ‘‘ ‘‘ not met {

1974 ‘‘ ‘‘ ‘‘ ‘‘ met{
1975 ‘‘ ‘‘ ‘‘ ‘‘ not met {

1976 not met* not met* not met* not met* not met*

1977 met met met not met { not met {

1978 ‘‘ ‘‘ ‘‘ ‘‘ met
{ Year when wetland hydrology condition was met during a period of normal or drier than normal rainfall
{ Year when wetland hydrology condition was not met during a period of above normal rainfall
*Years when wetland hydrology condition was not met because the year was dry
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DISCUSSION

Although long-term hydrologic records are the

most reliable and best evidence to use to determine

whether a site meets wetland hydrology in most

years, such records are rare because they are time

consuming and expensive to acquire. Four short-
term rainfall evaluation methods developed by the

USACE were investigated in this study. Two

methods, DAREM and the Modified DAREM,

had fewer wet periods that were unusable than the

moving total methods, and were more consistent

with the findings from long-term records. Both 30-

day moving total methods led to more years that

remained above the 70th percentile leading to the
elimination of those years. Similar results were also

found by Hunt et al. (2001) for the 30-day moving

total method. Because the moving total only consists

of 30 days of precipitation prior to water table

evaluation, large precipitation events within the

month drastically increase the chance of a 30-day

period being considered too wet (Sprecher and

Warne 2000).

Most of the years that were unusable due to above
normal precipitation occurred as single years.

However, some plots, especially at site 2, had above

normal rainfall in multiple consecutive years that

disallowed evaluation. At the S3 fen site in northern

Minnesota, long consecutive periods occurred when

the water table was not above 30 cm. Because fens

are driven by regional ground water, ground-water

elevation is relatively consistent year to year and

slowly responds to rainfall events, unlike sites 1 and

2 and the bog sites at site 3. Cumulative annual

changes in the water balance incrementally change

fen water-table levels. Although the ground-water

elevation was not above 30 cm, the elevation was

consistently above 40 cm during these time periods.

Bogs, however, are event driven and are more

responsive to dry and wet years and behave similarly

to the North Carolina sites (sites 1 and 2) (Mitsch

and Gosselink 2000).

Although most plots studied had single years that

did not accurately predict wetland hydrology, 2 to 3

years of monitoring appeared to be sufficient to

accurately predict if a site has wetland hydrology.

Periods of above normal rainfall can lead to false

negatives at a site that does actually meet wetland

hydrology. To avoid false negatives, more years

would have to be monitored. False positives also

occurred but only in a small percentage of cases.

Table 6. Number of years that wetland hydrology was not met for different lengths of consecutive years using the

Modified DAREM. For example, plot S3 did not meet wetland hydrology for 23 out of 45 years. There was a single year,

two consecutive years, one period of 5 consecutive years and one period of 15 consecutive years that did not meet wetland

hydrology because plot S3 was considered too dry and did not meet the water-table criteria.

Site Plot

Total Years

of Record

No. Years Wetland

hydrology Conditions

‘‘Not Met’’

No. of Years Hydrology Not Met for Different

Lengths of Consecutive Periods

Single

Years

2 Consecutive

Years

. 2 Consecutive

Years

Site 1 1R 40 10 2 8 0

2R ‘‘ 3 3 0 0

3R ‘‘ 3 3 0 0

4R ‘‘ 6 6 0 0

5R ‘‘ 3 3 0 0

mean ------ 5 3 2 0

Site 2 3N 45 17 4 4 4 + 5{

4N ‘‘ 9 5 4 0

5N ‘‘ 7 5 2 0

3S ‘‘ 17 6 6 5

4S ‘‘ 10 4 6 0

5S ‘‘ 7 5 2 0

mean ------- 11 5 4 2

Site 3 S1 45 10 4 6 0

S2 ‘‘ 0 0 0 0

S3 ‘‘ 23 1 2 5 +15{

S4 ‘‘ 1 1 0 0

S5 ‘‘ 6 6 0 0

S6 ‘‘ 14 2 2 10

mean ------ 9 2 2 5
{ Indicates there were two periods when hydrology was not met, with the number of consecutive years shown for each of the two periods.
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Results also indicated that adjacent upland soil plots

without the hydric soil indicator should be moni-

tored for 1–2 years to obtain an accurate assessment
of wetland hydrology and to avoid the possibility of

false positive assessments occurring.

Based on the results of this study, we recommend

either of the two DAREM techniques be used to

identify suitable rainfall periods for wetland hydrol-

ogy determination. The modified DAREM per-

formed slightly better than the DAREM technique,

but the difference was small. The DAREM techniques
are also appropriate to use for identifying hydric soils

with the Hydric Soils Technical Standard (USDA

2008), which utilizes water-table and rainfall data

collected over short time intervals such as one year.
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Station Information

Station name: SEASIDE

State: OR

County:   (FIPS 41007)

Climate Division:   (OR01)

Station ids: 357641 (Coop)USC00357641 (GHCN)SSDO3 (NWS LI)

Latitude: 45.9869 degrees

Longitude: -123.9236 degrees

Elevation: 10 feet

Available date 
ranges:

Max Temperature 1930-01-17 - 2025-02-27 Min Temperature 1930-01-17 - 2025-02-27 Precipitation 1930-01-17 - 2025-02-27 Snowfall 1930-01-17 - 
2025-01-31 Snow Depth 1930-01-17 - 2025-01-31
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Climatological Data for SEASIDE, OR - June 2024

Date Max Temperature Min Temperature Avg Temperature GDD  Base 40 GDD  Base 50 Precipitation Snowfall Snow Depth

2024-06-01 60 40 50.0 10 0 0.00 0.0 0

2024-06-02 M M M M M 0.00 0.0 0

2024-06-03 57 51 54.0 14 4 2.28 0.0 0

2024-06-04 56 52 54.0 14 4 0.70 0.0 0

2024-06-05 60 44 52.0 12 2 0.04 0.0 0

2024-06-06 M M M M M 0.00 0.0 0

2024-06-07 M M M M M 0.00 0.0 0

2024-06-08 M M M M M 0.00 0.0 0

2024-06-09 M M M M M 0.00 0.0 0

2024-06-10 M M M M M 0.00 0.0 0

2024-06-11 M M M M M 0.00 0.0 0

2024-06-12 M M M M M 0.00 0.0 0

2024-06-13 M M M M M 0.00 0.0 0

2024-06-14 M M M M M 0.00 0.0 0

2024-06-15 59 41 50.0 10 0 0.29 0.0 0

2024-06-16 M M M M M 0.00 0.0 0

2024-06-17 M M M M M 0.00 0.0 0

2024-06-18 M M M M M 0.00 0.0 0

2024-06-19 61 42 51.5 12 2 0.70 0.0 0

2024-06-20 61 42 51.5 12 2 0.00 0.0 0

2024-06-21 58 53 55.5 16 6 0.00 0.0 0

2024-06-22 M M M M M 0.00 0.0 0

2024-06-23 M M M M M 0.00 0.0 0

2024-06-24 M M M M M 0.00 0.0 0

2024-06-25 M M M M M 0.00 0.0 0

2024-06-26 62 45 53.5 14 4 0.00 0.0 0

2024-06-27 63 54 58.5 19 9 0.27 0.0 0

2024-06-28 64 53 58.5 19 9 0.00 0.0 0

2024-06-29 M M M M M 0.00 0.0 0

2024-06-30 64 50 57.0 17 7 0.02 0.0 0

Average|Sum 60.4 47.3 53.8 169 49 4.30 0.0 0.0
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Climatological Data for SEASIDE, OR - July 2024

Date Max Temperature Min Temperature Avg Temperature GDD  Base 40 GDD  Base 50 Precipitation Snowfall Snow Depth

2024-07-01 M M M M M 0.00 0.0 0

2024-07-02 64 56 60.0 20 10 0.15 0.0 0

2024-07-03 64 56 60.0 20 10 0.01 0.0 0

2024-07-04 68 52 60.0 20 10 0.00 0.0 0

2024-07-05 M 51 M M M 0.00 0.0 0

2024-07-06 M M M M M 0.00 0.0 0

2024-07-07 M M M M M 0.00 0.0 0

2024-07-08 71 55 63.0 23 13 0.00 0.0 0

2024-07-09 M M M M M 0.00 0.0 0

2024-07-10 66 51 58.5 19 9 0.00 0.0 0

2024-07-11 62 56 59.0 19 9 0.00 0.0 0

2024-07-12 63 54 58.5 19 9 0.00 0.0 0

2024-07-13 64 53 58.5 19 9 0.00 0.0 0

2024-07-14 M M M M M 0.00 0.0 0

2024-07-15 63 55 59.0 19 9 0.12 0.0 0

2024-07-16 65 52 58.5 19 9 0.00 0.0 0

2024-07-17 65 52 58.5 19 9 0.00 0.0 0

2024-07-18 67 53 60.0 20 10 0.00 0.0 0

2024-07-19 68 55 61.5 22 12 0.00 0.0 0

2024-07-20 64 55 59.5 20 10 0.00 0.0 0

2024-07-21 64 56 60.0 20 10 0.00 0.0 0

2024-07-22 67 55 61.0 21 11 0.00 0.0 0

2024-07-23 56 51 53.5 14 4 0.00 0.0 0

2024-07-24 65 49 57.0 17 7 0.00 0.0 0

2024-07-25 65 52 58.5 19 9 0.00 0.0 0

2024-07-26 64 47 55.5 16 6 0.00 0.0 0

2024-07-27 65 47 56.0 16 6 0.00 0.0 0

2024-07-28 66 57 61.5 22 12 0.00 0.0 0

2024-07-29 66 57 61.5 22 12 0.40 0.0 0

2024-07-30 68 59 63.5 24 14 0.05 0.0 0

2024-07-31 68 59 63.5 24 14 0.00 0.0 0

Average|Sum 65.1 53.7 59.4 493 243 0.73 0.0 0.0
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AgACIS

Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.39 0.27 0.35 0.24 0.18 0.11 0.04 0.04 0.06 0.15 0.28 0.40

2 0.40 0.27 0.35 0.23 0.16 0.11 0.04 0.04 0.06 0.14 0.29 0.40

3 0.39 0.28 0.35 0.25 0.17 0.11 0.03 0.03 0.08 0.15 0.29 0.41

4 0.39 0.29 0.34 0.25 0.17 0.10 0.04 0.03 0.07 0.15 0.30 0.40

5 0.38 0.30 0.33 0.24 0.16 0.11 0.04 0.04 0.08 0.16 0.31 0.39

6 0.38 0.31 0.30 0.23 0.16 0.10 0.03 0.03 0.07 0.17 0.33 0.38

7 0.38 0.31 0.30 0.23 0.16 0.10 0.04 0.03 0.08 0.17 0.35 0.40

8 0.37 0.32 0.30 0.21 0.14 0.11 0.03 0.03 0.07 0.18 0.34 0.38

9 0.37 0.31 0.31 0.24 0.13 0.10 0.04 0.03 0.08 0.17 0.35 0.38

10 0.36 0.32 0.30 0.24 0.13 0.11 0.03 0.03 0.09 0.19 0.36 0.38

11 0.35 0.32 0.30 0.23 0.13 0.11 0.03 0.03 0.08 0.17 0.36 0.39

12 0.35 0.31 0.30 0.23 0.12 0.10 0.03 0.03 0.09 0.19 0.36 0.38

13 0.34 0.30 0.30 0.23 0.12 0.10 0.02 0.04 0.09 0.19 0.38 0.38

14 0.34 0.29 0.30 0.23 0.12 0.10 0.03 0.03 0.09 0.21 0.38 0.37

15 0.35 0.29 0.31 0.23 0.11 0.10 0.03 0.04 0.08 0.21 0.40 0.36

16 0.34 0.29 0.29 0.23 0.12 0.09 0.03 0.04 0.09 0.22 0.42 0.35

17 0.36 0.29 0.30 0.22 0.12 0.09 0.03 0.04 0.10 0.24 0.43 0.35

18 0.36 0.29 0.28 0.22 0.11 0.10 0.03 0.05 0.09 0.23 0.45 0.35

19 0.37 0.29 0.28 0.22 0.10 0.09 0.02 0.04 0.10 0.24 0.44 0.35

20 0.35 0.28 0.28 0.22 0.10 0.09 0.03 0.05 0.11 0.24 0.45 0.35

21 0.36 0.27 0.29 0.21 0.10 0.08 0.02 0.05 0.10 0.25 0.45 0.35

22 0.34 0.27 0.30 0.22 0.10 0.07 0.02 0.04 0.11 0.26 0.45 0.35

23 0.33 0.26 0.30 0.20 0.11 0.08 0.03 0.04 0.11 0.25 0.46 0.35

24 0.35 0.26 0.30 0.20 0.11 0.07 0.03 0.04 0.12 0.25 0.45 0.36

25 0.35 0.26 0.29 0.19 0.11 0.07 0.03 0.04 0.13 0.26 0.47 0.35

26 0.34 0.27 0.30 0.20 0.10 0.06 0.03 0.04 0.13 0.26 0.47 0.36

27 0.33 0.26 0.30 0.19 0.10 0.05 0.03 0.04 0.14 0.26 0.49 0.35

28 0.33 0.27 0.30 0.18 0.11 0.05 0.03 0.05 0.14 0.26 0.49 0.35

29 0.33 - 0.29 0.18 0.10 0.05 0.03 0.04 0.14 0.27 0.51 0.36

30 0.33 - 0.29 0.17 0.11 0.05 0.03 0.05 0.13 0.27 0.50 0.35

31 0.32 - 0.29 - 0.11 - 0.03 0.05 - 0.27 - 0.34
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1 INTRODUCTION 

This Stormwater Pollution Control Plan (SWPCP) was prepared on behalf of Jackson & 
Son Oil (JSO) consistent with the National Pollutant Discharge Elimination System 
Stormwater Discharge Permit No. 1200-Z (the Permit) issued to JSO by the Oregon 
Department of Environmental Quality (DEQ) for stormwater discharges from the JSO 
facility located at 84721 Happel Lane in Seaside, Oregon (the site) (see Figure 1).  

This SWPCP addresses the requirements of the Permit with an effective date of 
10/26/2023. This SWPCP is prepared consistent with the SWPCP requirements outlined 
in the Permit Schedule A and the provisions of Title 40, Code of Federal Regulations 
(CFR), Part 122, and serves as a guidance document for JSO personnel to manage the 
quality of stormwater discharged from the site to the receiving waters.  

1.1 Revisions and Reviews 

This SWPCP must be kept current and updated to reflect any substantial changes to the 
site controls or industrial activities. The SWPCP will be updated within 30 days of making 
changes and reviewed within 30 days of receiving results from a sampling event that 
indicate an exceedance of a Permit benchmark. 

This SWPCP and all revisions will be kept on site. Revisions to the SWPCP will be 
submitted to DEQ only if the revisions are made for any of the following reasons: 

• Change in site contact. 

• In response to a corrective action or inspection. 

• Changes to the site or site control measures may significantly change the nature 
of pollutants present in stormwater discharge or significantly increase the 
pollutant(s) levels, discharge frequency, volume or flow rate. 

• Changes to the monitoring locations. 

If DEQ does not comment within 30 days of receipt of the revised SWPCP, the proposed 
revisions are deemed accepted. DEQ approval is not required prior to implementation of 
proposed control measures, except for changes in monitoring locations. 
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2 SITE DESCRIPTION  

2.1 Site Location 

The site is located at 84721 Happel Lane, on an approximately 1.4-acre site in Seaside, 
Oregon, in Clatsop County (Figure 1, Site Location). The site sits adjacent to the retail 
cardlock along Old US Highway 101.  

2.2 Site Description   

Site features are shown on Figure 2. The site is generally flat and is covered by 
impervious surfaces including one onsite building (shop), one office, two fuel dispensers 
and concrete secondary containments for the Bulk Fuel Facility, bulk loading area, and 
retail fuel.  

The shop and office are fully enclosed and has metal siding and metal roofing.  

Shop, office, paved, and compacted gravel (i.e., impervious) areas, vegetated and 
unpacked gravel (i.e., pervious) areas are shown on Figure 2. Purple shaded areas 
represent impervious areas of the site. The following table shows the approximate size of 
pervious and impervious surface drainage areas at the site: 

Drainage Area Impervious Area (acres.) Pervious Area (acres) Total Drainage Area (acres) 
1 0.65 0.75 1.4 
2 0.23 0.27 0.59 

2.3 Industrial Activities 

The industrial activities conducted on site are classified with a primary Standard Industrial 
Classification (SIC) code of 5171 for Petroluem Bulk Stations and Terminals. The facility 
operating hours are 7AM to 5PM, Monday through Friday. Retail fueling islands are open 
24/7.  
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2.4 Significant Materials and Potential Pollutants 

Generally, potential pollutants in stormwater at the site are associated with traffic, 
maintenance, loading and unloading bulk fuel. (See Figure 2).  

All chemicals are stored in the shop under cover and contained (See Figure 2). 

Figure 2 shows the locations of the materials. Table 1 summarizes the storage containers, 
contents, and locations. All tanks are stored inside.  

 

Table 1 Significant Materials Storage 
 
 

The potential pollutants are listed below: 

 

• Galvanized surfaces (e.g., roofs, siding, vents, fencing), as well as vehicle and 
equipment tires are a potential source of zinc in stormwater. 

• Vehicle and equipment brake pads are a potential source of copper in stormwater. 

• Leaks/spills of motor oil, gasoline, diesel, antifreeze, and hydraulic fluids from 
equipment, trucks and vehicles are a potential source of oil and grease, 
hydrocarbons, and oxygen demand in stormwater. 

• Raw Metal from equipment and scraps are a potential source of metals in 
stormwater.  

Activities Location Potential Pollutants Quantity 

Highway Diesel Bulk Tank Area #1 Petroleum Hydrocarbons 20,000 gallons 

Off Road Diesel Bulk Tank Area #2 Petroleum Hydrocarbons 20,000 gallons 

Super Gasoline Bulk Tank Area #3 Petroleum Hydrocarbons 20,000 gallons 

Gasoline Bulk Tank Area #4 Petroleum Hydrocarbons 20,000 gallons 

Gasoline Retail Petroleum Hydrocarbons 6,500 gallons 

Diesel Retail Petroleum Hydrocarbons 20,000 gallons 

Auto Oil Shop Oil and Grease 1500 gallons 
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• Soil erosion from pervious areas and decaying vegetation are a potential source 
of phosphorus and suspended solids in stormwater. 

• Equipment Parts are a source of metals and oil and grease in stormwater. 

 

2.5 Site Stormwater System 

The site consists of two drainage areas (see Figure 3). Drainage Area 1 includes all 
surface drainage of the site and roof drainage from the shop. This drainage area includes 
one catch basin that is monitored for sediment and equipped with filters located in the 
fueling pad. Water from this catch basin flows to an Oil Water Separator, then swale 
before discharging from the site.  Runoff from the western portion of the site generally 
infiltrates but flows as a sheet flow to the swale area then Discharge Point 001 (DP-001).  

Drainage Area 002 includes the retail petroleum facility. Current stormwater system 
includes three catch basins and one discharge point (DP-002). 

Site stormwater upgrades are still being designed by Aquarius Environmental and will be 
included in revised SWPCP once completed. Current plan for site upgrades in Drainage 
Area 001 include a new bulk fueling pad and catch basin with oil trap, new underground 
oil water separator with capacity to hold a large spill, and a swale for treatment of 
sediment before discharging at DP-001. Planned site upgrades in Drainage Area 002 
include new catch basins and stormwater system and an OWS before discharge to DP-
002.  

2.6 Stormwater Monitoring Location 

Stormwater samples are collected at Discharge Point 001 (DP-001) and Discharge Point 
002 (DP-002).  

Monitoring Location Longitude Latitude 

DP-001 45° 56' 29.51" N 123° 55' 17.72" W 

DP-002 45° 56' 27.7548'' N 123° 55' 17.706'' W 

 

Stormwater Sample Naming Convention will include Discharge Point Location and date.  

For Example: Discharge Point 001 collected on September 13, 2023, would be the 
following:  

- DP001-091323 
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2.7  Sampling Table Parameters and Benchmarks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.8 Sampling Requirements 

Stormwater samples are collected from all monitoring locations at least four times per 
year, two samples between January 1 and June 30, and two samples between July 
1 and December 31.  

• For each discharge point monitored, collect a single grab sample of stormwater 
discharge.  

• Samples must be representative of the discharge and at the designated monitoring 
locations (Figure 3) 

• Samples are collected with the first 12 hours of a stormwater discharge event. If 
JSO is unable to collect a sample within the first 12 hours, then the sample should 
be collected as soon as possible after the first 12 hours, and an explanation for 
why the sampling was delayed will be documented.  

 
 
 

Parameter Units Benchmark Value 

 
 
 
 
 

Coastal Georegion 
 

Total Copper mg/L 0.017 

Total Lead mg/L 0.018 

Total Zinc mg/L 0.086 

pH SU 5.5 – 9.0 

TSS mg/L 100 

Sector Specific        
(SIC Code 5171) 

Total Aluminum mg/L 1.10 

Total Zinc (Freshwater) Mg/L 0.35 

Nitrate plus Nitrite 
Nitrogen mg/L 10 
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• Samples must be collected at least 14 days apart.  

• Sampling for pH - Approved methods for pH sampling require either measuring the 
pH directly in the flow or analyzing the sample within 15 minutes of sample 
collection with an approved calibrated pH meter. 

Samples will be collected within regular operating business hours, during safe conditions, 
or during a quarter when there is no discharge.  

 

2.9   Sampling Protocol 

The following procedures will be followed when collecting stormwater samples: 

• Order a sample kit (i.e., cooler, sampling bottles, temperature blank, and chain-of-
custody form) from the laboratory. 
 

• Follow the weather forecast and sample during a storm event that occurs during 
normal business hours and within the first 12 hours of a discharge.  
 

• Calibrate the pH meter and note in a designated field notebook that calibration was 
performed, and calibration fluids are current and not expired. If turbidity 
measurements are to be taken with a meter, calibrate the turbidity meter and 
document the calibration.  
 

• Wear disposable, powder-free gloves when collecting stormwater samples and 
keep hands away from the bottle opening to prevent contamination. 
 

• Fill laboratory-supplied sample containers directly (rather than by transferring 
stormwater from intermediate containers). Fill preserved containers carefully to 
avoid losing any preservative (i.e., fill the bottle to about 0.5 inch of the top). 
 

• As soon as the sample is collected, cap the sampling bottle and label it (sample 
name, date, time, sampler, analysis). 
 

• Take pH meter readings at each sampling location and note pH measurements in 
the field notebook and on the chain-of-custody form (in the comments column). 
 

• Place containers in a cooler with ice. Pack to avoid breakage. 
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• Fill out a chain-of-custody form provided by the laboratory. Keep one copy of the 
chain-of-custody form and place remaining copies in a zip-lock bag inside the 
cooler. 
 

• Tape the cooler closed. 
 

• Arrange for transportation to the laboratory. Make sure samples make it to 
laboratory under chain of custody, on ice, and within hold times.   

o Hold times for Analytical. 
§ Metals – 6 months 
§ TSS – 7 days 
§ pH – 15 minutes 

 

2.10  Monitoring Variance 

Permit registrants may request a monitoring variance for missed samples due to no storm 
events of sufficient magnitude to produce run-off during regular business hours of 
operation and safe conditions. For each missed sample, variance requests are due on 
February 15 and August 15. Report no discharge in the Discharge Monitoring Report and 
include supporting data and analysis demonstrating why the monitoring did not occur at 
the time of DMR submission. If DEQ or agent has evidence contradicting the permit 
registrant’s no discharge claim, failure to complete the required monitoring may be a 
permit violation. Supporting data may include: 

• State or federal authorities declared the year a drought year. 

• Demonstration that rainfall in the area where the permit registrant’s facility is 
located was 20 percent or more below the three-year average rainfall for that area. 

• Photo documentation, rain gauge data, detention basin storage volumes, storm 
infiltration rate or retention capacity. 

2.11  Receiving Waters 

Stormwater drainage that does not infiltrate from the site is discharged from the swale 
onsite to a series of ditches and eventually discharges to the Circle Creek. 
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3 SITE CONTROL MEASURES 

The following operational and structural source control measures are implemented at the 
site, consistent with the narrative technology-based effluent limits listed in Schedule A of 
the Permit and the additional Sector P “Land Transportation and Warehousing” for 
Petroluem Bulk Stations and Terminals technology-based effluent limits and 
requirements listed in Permit Schedule E. Compliance with required best management 
practices are described below.  

3.1 Minimize Exposure 

JSO implements structural and operational source control measures to minimize the 
exposure of potential pollutants to stormwater runoff. 

• To the extent practicable, industrial activities (including any associated materials) 
that have the potential to contaminate stormwater are conducted indoors or under 
cover.  

• To the extent practicable, materials and products that are stored outside the 
buildings are stored under cover in shipping containers or inside maintenance 
shop.  

• Equipment maintenance is conducted in designated indoor areas, to the extent 
practicable. 

• Leaking or leak-prone equipment is stored indoors, to the extent practicable, or 
equipped with absorbent materials or drip pans. 

• Drums are stored indoors or in covered areas and are securely closed to minimize 
exposure of residual petroleum products with stormwater runoff. 

• Used oil is stored in the shop. 

• Leaks and spills are cleaned promptly to minimize potential exposure in 
stormwater. 

3.2 Oil and Grease 

JSO implements oil and grease controls to eliminate or reduce oil and grease 
concentrations in stormwater discharged from the site. Spill kits and booms are located 
in the shop. Catch basins are monitored for sheen on a regular basis. Oil water separator 
is regularly cleaned and inspected.  
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3.3 Waste Chemicals and Materials Disposal 

Waste and metal bins or dumpsters are equipped with lids and closed when not in use. 

Municipal and non-hazardous wastes are picked up by a municipal waste management 
provider and disposed of at a Subtitle D landfill. 

3.4 Erosion and Sediment Control 

Most of the site is either gravel or paved to minimize erosion. Berms and site grading are 
also used to isolate and redirect stormwater runoff away from areas of potential erosion. 
Catch basin filter inserts will be deployed where applicable.  

3.5 Debris Control 

JSO implements an ongoing inspection program to monitor for discharges of debris and 
litter into the stormwater system. Debris and litter are picked up upon discovery and 
placed in an appropriate disposal container.  

3.6 Dust Generation and Vehicle Tracking of Industrial Materials 

Most of the site, including all vehicle and storage areas, is paved or graveled to minimize 
generation and tracking of dust. The pavement is swept as needed to minimize the 
potential for vehicle tracking of materials off site.  

3.7 Housekeeping 

JSO implements a rigorous housekeeping program, including pavement sweeping 
(monthly minimum) to remove solids, fluids and debris from paved surfaces; promptly 
cleaning up leaks or spills; and ensuring regular maintenance of facility vehicles and 
equipment. The housekeeping program ensures that particulate matter, dust and debris 
(from industrial sources) are promptly cleaned up, especially from areas where materials 
are loaded and unloaded, stored or otherwise handled. Materials and products are stored 
in designated areas. Petroleum products and wastes are stored in a designated area and 
in appropriately labeled containers. 

Additional sector-specific housekeeping measures are described in Section 3.12. 

3.8 Spill Prevention and Response Measures 

JSO is committed to the prevention of leaks and spills and JSO personnel are trained to 
respond to spills and leaks safely and promptly. Spill kits are maintained on site to allow 
for prompt and safe spill response (see Figure 3). If a major spill may reach surface water 
drainage, local and state government agencies will be notified immediately by the 
emergency coordinator. 
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3.8.1 Spill Prevention 

Facility equipment is routinely inspected and maintained. Equipment maintenance 
activities are conducted in an indoor designated maintenance area, away from the 
stormwater system and adjacent to a spill kit.  

Fuel, used oil and antifreeze are stored in 5-gallon buckets and drums within secondary 
containment. The following measures are implemented to prevent spills at the site: 

• Keep container lids securely fastened. 

• Clearly label (e.g., “used oil”) containers to facilitate proper response in the event 
of a spill. 

• Do not leave fueling or transfer activities unattended. 

• Use pads, drip pans and appropriate transfer equipment (e.g., “suckers”) when 
transferring used oil. 

3.8.2 Spill-Response Procedures 

Spill kits containing oil absorbent booms, pads, and granular clay absorbent are located 
in the shop (see Figure 3). In the event of a spill, immediate response is required to 
prevent the spill from entering the stormwater system: 

• Immediately assess the situation, including, to the extent possible, the source of 
the spill, the spilled material nature and hazards, and proximity to the stormwater 
system or pervious areas of the site. 

• If the spill is minor (i.e., can be contained and cleaned up safely and with spill-
response materials available on site), proceed with the spill response procedures 
listed in the following section, and report to Casey Jackson when cleanup is 
complete.  

• If the spill is beyond the ability of a single employee to control, notify the 
maintenance manager immediately. Casey Jackson will determine proper spill 
response procedures. 

• If the spill is major (i.e., cannot be contained and cleaned up safely and with spill-
response materials available on site), contact Casey Jackson immediately. The 
maintenance manager will contact a qualified spill-response contactor as soon as 
possible and notify the appropriate agencies.  

3.8.2.1 Minor Spill Response 

A spill is considered minor if: 
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• The spilled material is localized and easily controlled at the time of the spill. 

• The spilled material is not likely to reach storm drains, surface water, or 
groundwater.  

• There is little danger of fire, explosion, or risk to human health. 

To respond to a minor spill, immediately locate a spill kit and implement measures to 
contain the spill and divert it from the stormwater system or pervious areas. Notify Casey 
Jackson as soon as possible. Spill-response actions may include: 

• Use of absorbent material to contain the spill, including: 

§ Surrounding the perimeter of the spill with oil-absorbent booms or berms of 
loose absorbent material 

§ Placing absorbent pads or loose absorbent material to absorb spills. 

• Isolate nearby drainage structures to reduce the potential for the spill to reach the 
stormwater system using oil-absorbent booms or berms of loose absorbent 
material. 

• Clean up all spill-response materials and store them in a designated, labeled and 
covered container (e.g., drum with lid) prior to disposal at a permitted facility.  

3.8.2.2 Major Spill Response 

A spill is major if: 

• The spilled material enters storm drains, surface water, or groundwater (regardless 
of spill size). 

• The spill cannot be contained and cleaned up safely and with spill-response 
materials available on site. 

• The spill requires special training and equipment to clean up, as determined by the 
maintenance manager. 

• The spilled material is dangerous to human health or there is a danger of fire or 
explosion. 

To respond to a major spill, immediately notify Casey Jackson, who will coordinate 
cleanup and seek assistance from an outside contractor, if necessary.  
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3.8.2.3 Notifications 

All spills must be reported to the maintenance manager, who will determine if additional 
notifications are necessary. 

Casey Jackson……….……………………………………………………………….…503-440-3975 

Emergency Response Notification 
National Response Center ....................................................................................................... 800-424-8802 
Oregon Emergency Response System (OERS) ...................................................................... 800-452-0311 
City of Seaside ......................................................................................................................... 503-738-6311 

Emergency Response Contractor 
NRC Environmental Services ................................................................................................... 800-33-SPILL 

3.8.2.4 Reporting 

The permittee must report any noncompliance that may endanger health or the 
environment. Any information must be provided orally (by telephone) to the DEQ regional 
office or Oregon Emergency Response System (1-800-452-0311) as specified below 
within 24 hours from the time the permittee becomes aware of the circumstances. 

Overflows: 

(1) Oral Reporting within 24 hours to the Oregon Emergency Response System (OERS) 
at 1-800-452-0311. The reporting must include location, receiving water, volume, 
description of component that the release occurred and estimated date and time.  

The OERS incident number and a brief description of event must be reported to the DEQ 
regional office within 24 hours, or during normal business hours, whichever is earlier: 

The following information must be provided in writing to the DEQ regional office within 5 
days of the time the permittee becomes aware of the overflow: 

• The OERS incident number (if applicable); 

• (b) The cause or suspected cause of the overflow; 

• (c) Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
overflow and a schedule of major milestones for those steps; 

• (d) Steps taken or planned to mitigate the impact(s) of the overflow and a schedule 
of major milestones for those steps; and 

• (e) For storm-related overflows, the rainfall intensity (inches/hour) and duration of 
the storm associated with the overflow. 
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During normal business hours, the DEQ regional office must be called. Outside of normal 
business hours, DEQ must be contacted at 1-800-452-0311 (Oregon Emergency 
Response System). 

A written submission must be provided within 5 days of the time the permittee becomes 
aware of the circumstances. The written submission must contain a description of the 
noncompliance and its cause; The period of noncompliance, including exact dates and 
times; The estimated time noncompliance is expected to continue if it has not been 
corrected; Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance; and public notification steps taken, pursuant to General Condition B7. 

All pertinent information related to a spill must be recorded on a Spill Record form (see 
Appendix A), including but not limited to a description of the event, the equipment or 
procedural failures that led to the spill, cleanup measures conducted, available analytical 
data, and future physical and/or procedural changes that will be implemented to mitigate 
the potential for future releases. The maintenance manager is responsible for reporting 
any spill that exceeds a reportable quantity, consistent with the following guidelines: 

• Petroleum product spills of any amount that are likely to contact waters of the state 
(Circle Creek, groundwater, and stormwater system) must be reported within one 
hour to the National Response Center, OERS, and the City of Astoria. 

• Petroleum product spills greater than 42 gallons to land (including soil, gravel, or 
asphalt, but not indoor areas that do not have the potential to reach waters of the 
state) that are not likely to contact waters of the state must be reported within one 
hour to OERS and the City of Astoria. 

• Release of hazardous materials equal to or greater than the quantity listed in 40 
CFR Part 302 (Table 302.4—List of Hazardous Substances and Reportable 
Quantities requires immediate notification of the National Response Center, 
OERS, and the City of Astoria. 

3.9 Preventative Maintenance  

JSO implements a preventative maintenance program that regularly evaluates the 
condition of drainage areas and source controls to minimize the potential for discharging 
pollutants with stormwater. At minimum the preventative maintenance program includes 
the following: 

• Monthly inspections of the stormwater management system, including the 
pollution-control measures and treatment system. 

• Oil Water Separator (OWS) cleaning: OWS are inspected monthly and cleaned 
twice a year at a minimum.  
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• Catch basins cleaning. Catch basins are cleaned monthly at a minimum or as 
needed during the wet season. 

• Pavement sweeping to maintain sediment- and debris-free surfaces. Pavement is 
swept as needed or monthly at a minimum. 

• Regular pickup of waste materials and disposal at permitted disposal facilities. 

3.9.1 Monthly Stormwater Inspections 

Monthly inspections of the facility stormwater system and drainage areas are conducted 
to evaluate the condition of site control measures. Inspections focus on: 

• Visual inspection of the site and identification of sources of pollutants (i.e., 
industrial materials, residue or waste) to which stormwater is exposed. New 
sources of pollutants must be added to the SWPCP. Visual inspections shall 
include the following areas: 

o Bulk Fueling areas 
o Fuel Transfer areas  
o Material storage areas 
o Operations areas 

• Leaks or spills from equipment, trucks, vehicles, drums, tanks and other 
containers. 

• Off-site tracking of waste materials or sediment where vehicles enter or exit the 
site and/or internal tracking. 

• Tracking or blowing of raw, final or waste materials that results in exposure of these 
materials to stormwater. 

• Evidence of, or the potential for, pollutants entering the drainage system or 
receiving waters. 

• Evaluation of the condition of source control measures and the need for 
maintenance and/or repairs, including the spill kit(s), filter fabric inserts, oil 
absorbing booms, and/or filtration media. 

• Visual inspection of stormwater at the stormwater monitoring location (see Figure 
3), when discharge is occurring during regular business hours, for the presence of 
floating, suspended or settleable solids, foam, visible oil sheen, odor, color, or other 
obvious indicators of stormwater pollution. 
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Conduct visual observations of a sample in a clean, colorless glass or plastic container in 
well-lit area during regular business hours of operation and safe conditions. 

Even if a monitoring waiver is issued for DP-001 or DP-002, inspections and visual 
monitoring must continue.  

Monthly inspections and maintenance activities are recorded on the Monthly Stormwater 
Inspection and Maintenance Record (Appendix B).  

 

3.10   Employee Education 

A continuing program of employee orientation and education is implemented to raise 
awareness about site-specific control measures and prompt and safe response to a spill 
or accident. JSO personnel are informed of the goals of the SWPCP and control 
measures such as:  

• Good housekeeping and debris/litter control 

• Measures to minimize exposure of stormwater runoff to potential pollutants 

• Erosion and sediment control measures 

• Waste storage and disposal 

• Oil and grease control measures  

• Unauthorized discharges to the stormwater system 

• Spill prevention and response 

• Preventive maintenance of equipment and stormwater control measures 

• Personnel responsibilities (pollution prevention, control management, storage and 
handling of materials, monitoring/inspections, and corrective actions) 

• Monitoring, inspection, reporting, sampling, and documentation requirements.  

 

This training is included with new-employee orientation (within 30 days of the start of 
employment) and is repeated annually as part of the facility safety training program. A 
sample employee education documentation form and power point training outline are 
included in Appendix C.  
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3.11   Non-stormwater Discharges 

There are no known unauthorized non-stormwater discharges at the site.  

The following non-stormwater discharges are authorized under the Permit: 

• Landscape watering providing pesticides and fertilizers has been applied in 
accordance with manufacturers’ instructions 

• Potable water, including water line flushing 

• Pavement wash waters where no detergents or hot water are used, no spills or 
leaks of toxic or hazardous materials have occurred (unless all spilled material has 
been removed), and surfaces are swept prior to washing 

• Routine external building wash-down that does not use detergents or hot water 

• Fire hydrant flushing 

• Discharges from firefighting activities 

• Uncontaminated air conditioning condensate 

• Uncontaminated groundwater or spring water 

3.12   Sector-Specific Control Measures 

In addition to the Good Housekeeping requirements in Schedule A.1 of the Permit, JSO 
also maintains the following sector specific control measures consistent with E.P.1. 

• Vehicle and Equipment Storage Areas. Minimize the potential for stormwater 
exposure to leaky or leak-prone vehicles/equipment awaiting maintenance. 
Consider the following (or other equivalent measures): use of drip pans under 
vehicles/equipment, indoor storage of vehicles and equipment, installation of 
berms or dikes, use of absorbents, roofing or covering storage areas, and cleaning 
pavement surfaces to remove oil and grease. 

• Fueling Areas. Minimize contamination of stormwater discharge from fueling 
areas. Consider the following (or other equivalent measures): Covering the fueling 
area; using spill/overflow protection and cleanup equipment; minimizing 
stormwater run- on/runoff to the fueling area; using dry cleanup methods; and 
treating and/or recycling collected stormwater. 

• Material Storage Areas. Maintain all material storage vessels (e.g., for used oil/oil 
filters, spent solvents, paint wastes, hydraulic fluids) to prevent contamination of 
stormwater and plainly label them (e.g., “Used Oil,” “Spent Solvents,” etc.). 
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Consider the following (or other equivalent measures): storing the materials 
indoors; installing berms/dikes around the areas; minimizing stormwater to the 
areas; using dry cleanup methods; and treating and/or recycling collected 
stormwater. 

• Vehicle and Equipment Cleaning Areas. Minimize contamination of stormwater 
discharge from all areas used for vehicle/equipment cleaning. Consider the 
following (or other equivalent measures): performing all cleaning operations 
indoors; covering the cleaning operation, ensuring that all wash water drains to a 
proper collection system (i.e., not the stormwater drainage system); treating and/or 
recycling collected wash water, or other equivalent measures. 

• Vehicle and Equipment Maintenance Areas. Minimize contamination of stormwater 
discharge from all areas used for vehicle/equipment maintenance. Consider the 
following (or other equivalent measures): performing maintenance activities 
indoors; using drip pans; keeping an organized inventory of materials used in the 
shop; draining all parts of fluid prior to disposal; prohibiting wet clean up practices 
if these practices would result in the discharge of pollutants to stormwater drainage 
systems; using dry cleanup methods; treating and/or recycling collected 
stormwater, minimizing run on/runoff of stormwater to maintenance areas. 

• Employee Training. Address the following activities, as applicable: used oil and 
spent solvent management; fueling procedures; general good housekeeping 
practices; proper painting procedures; and used battery management. 

• Perform maintenance activities indoors whenever possible. Use drip pans and 
drain all parts of fluid prior to disposal. 
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4 REPORTING AND RECORDKEEPING 

4.1 Discharge Monitoring Report 

Stormwater monitoring results (analytical sampling data and field pH measurements) are 
reported using a DEQ-approved Discharge Monitoring Report (DMR) form. The data must 
be entered into the DMR form and submitted electronically every quarter, along with 
laboratory reports and records of pH meter calibration and field measurements.  

Submit DMR by the following due date even if there was no sample collected. Signed and 
certified DMRs to be submitted on “Your DEQ Online.”  

Reporting Quarters Months DMR Due Date 

1st July - September November 15th 

2nd October - December February 15th 

3rd January - March May 15th 

4th April - June August 15th  

 

 

4.2 Reporting Requirements Summary 

Permit Condition Permit Schedule Report Required Due Date 

Must not cause or contribute to 
a violation of instream water 

quality standard 

 
Schedule A.3 

Water Quality 
Standards Corrective 

Action Report 

No later than 30 calendar 
days after receiving 
monitoring results 

Certification of mass reduction 
measures installed during 

previous permit cycles 

 
Schedule A.6 

 
Stamped certification 

 
December 31, 2021 

 
SWPCP submission 

 
Schedule A.9 

 
SWPCP revision 

No later than 30 calendar 
days after the completion of 
modification or as requested 

by DEQ or agent 
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Sample results exceed 
applicable statewide or sector- 
specific benchmarks or visual 

observations show signs of 
pollution 

 
 

Schedule A.11 

 
 

Tier 1 Report 

No later than 30 calendar 
days after receiving 

monitoring results; Retain 
on-site and submit upon 

request 
 

Geometric mean exceeds 
statewide benchmarks in full 

reporting year (July1 – June 30) 

 
 

Schedule A.12 

Tier 2 Report  
No later than December 31, 

six months after June 30 
(date triggered) 

Tier 2 Mass Reduction 
Waiver 

Tier 2 Background 
Waiver 

Confirmation of Tier 2 
implementation 

 
Schedule A.12.i.iv 

Notification confirming 
Tier 2 proposal 

installation 

No later than 30 calendar 
days of implementation 

Sample results continue to 
exceed benchmark for Tier 2 

parameters post- 
implementation 

 
 

Schedule A.11.c.v 

 
 

Tier 1 Report 

No later than 30 calendar 
days after receiving 

monitoring results; Retain 
on-site and submit upon 

request 

Trigger numeric water quality- 
based effluent limit 

 
Schedule A.13.e 

WQBEL notification 
and compliance 
schedule request 

No later than 30 calendar 
days after receiving 
monitoring results 

Submission of monitoring 
results after the preceding 

calendar quarter 

 
Schedule B.14 Discharge Monitoring 

Report 

No later than February 15, 
May 15, August 15, and 

November 15 

 
Sample results exceed numeric 

effluent limitations 

 
 

Schedule B.15 

 
 

Exceedance Report 

No later than 30 calendar 
days after receiving 

monitoring results and 
increase monitoring 

frequency 
 

5 CORRECTIVE ACTIONS 

5.1 Tier I Corrective Action 

A Tier I Report must be prepared in response to any exceedance of a Permit benchmark 
or visual impairment of stormwater discharge. Each Tier I Report should include: 

• A summary of an investigation of the cause of the elevated pollutant levels, 
including a previous and/or planned source control measures to minimize 
exposure of the pollutant source to stormwater. 

• A statement confirming the SWPCP was reviewed following the receipt of the 
monitoring data showing a benchmark exceedance to determine whether the 
SWPCP controls were properly installed, maintained, and selected. 
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• Corrective action (additional control measures or modifications/improvements to 
existing controls) implemented in response to the benchmark exceedance and the 
implementation schedule. Corrective actions must be implemented before the next 
storm event, if possible, or no later than 30 days after receipt of the monitoring 
results. Justification for extending the implementation beyond 30 days must be 
included in the report and the corrective action must be implemented as soon as 
practicable. 

• Tier I Report - Summarize the following information in a Tier I report:  

o (1) The results of the investigation referred to in condition 10.a.i, above.  

o (2) Corrective actions taken or to be taken, including date corrective action 
completed or expected to be completed. Where the permit registrant 
determines that corrective action is not necessary, provide the basis for this 
determination. 

o  (3) Document whether SWPCP revisions are necessary. 

Tier I Reports must be filed on site and submitted to the DEQ upon request.  

5.2 Tier II  

Tier II Triggering events include: 

i. The geometric mean of qualifying sample results collected at any monitoring point 
exceeds any applicable statewide benchmarks, during each full reporting year.  

ii. For the pH benchmark, if 50 percent or more of qualifying sample results collected 
at any monitoring point during two full reporting years, are outside of the pH benchmark 
range. 

 

5.3 Tier II Report 

Tier 2 Corrective Actions and Reporting summary, you will need to: 

• Prepare and submit a Tier 2 Report which includes treatment measures or a Tier 
2 Mass Reduction Waiver (both require a stamp from an engineering professional) by 
December 31st (6 months after the full reporting year). 

• Once proposal is approved by DEQ, fully implement the Tier 2 Corrective Actions 
by Sept 30th (1 year and 9 months after the report submittal deadline). Proposal shall not 
be implemented until DEQ approval.  
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5.3.1 Tier II Exemptions 

Exemptions from Tier II include the following:  

• Tier II Mass Reduction Waiver: If the permit registrant implements 
or has implemented volume reduction measures, such as low impact 
development practices, that will or has resulted in reductions of the 
mass load of pollutants in the discharge below the mass equivalent 
of the applicable statewide benchmark(s). An Oregon Professional 
Engineer (PE) or Oregon certified engineering geologist (CEG) must 
design and stamp the portion of the SWPCP that addresses the 
mass reduction measures. 

• Tier II Background Waiver: The permit registrant may request a 
background waiver exemption from the requirements in Schedule 
A.12.f.iii and A.12.h.i above if the permit registrant can sufficiently 
demonstrate the benchmark exceedance(s) is attributed solely to the 
presence of the pollutant(s) in natural background and is not 
associated with industrial activities at the site. The background 
waiver request must include the supporting rationale and any data 
collected by the facility or others (including peer-reviewed literature 
studies) which is used to demonstrate that the exceedances are due 
solely to background conditions that describe and quantify the levels 
of background pollutants in the discharge. 

5.3.2 Corrective Actions for Sector-Specific Benchmarks 

Tier 1 Corrective Action: Required for any exceedance of a sector-specific benchmark 
(see above). 

6 RECORDKEEPING 

Records of the following documents are maintained on site for at least three years and 
make them available to the DEQ upon request: 

• A copy of this SWPCP and revisions 

• A copy of the Permit 

• Permit assignment letter and Permit coverage documents 

• DMRs 

• Inspection reports 
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• Employee education records 

• Maintenance and repair of stormwater source control and treatment measures 

• Spill records, if applicable 

• Tier I Reports and corrective action implementation records 

• Tier II Report, if applicable 
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LIMITATIONS 
 
The services undertaken in completing this plan were performed consistent with generally 
accepted professional consulting principles and practices. No other warranty, express or 
implied, is made. These services were performed consistent with our agreement with our 
client. This plan is solely for the use and information of our client unless otherwise noted. 
Any reliance on this plan by a third party is at such party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated. We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to 
performance of services. We do not warrant the accuracy of information supplied by 
others, or the use of segregated portions of this plan. 
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1Jackson & Son Oil
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Figure

2Jackson & Son Oil
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Figure

3Jackson & Son Oil
Current Stormwater Features

Seaside, Oregon
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APPENDIX A 
SPILL REPORT FORM 
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1 - GENERAL INFORMATION          

a. Company Name: ___________________________________________ 

b. Address: _________________________________________________ 

    _________________________________________________ 

c. Company Contact Person: ___________________________________ 

d. Phone Number(s): _________________________________________ 

e. Specific on-site location of the release (and address if different from above): 

 ___________________________________________________________________________ 

 __________________________________________________________________________ 

 ___________________________________________________________________________ 

Please provide a map of the site showing area(s) where the release occurred, any sample 
collection locations, location of roads/ditches/surface water bodies, etc. 

 

2 - RELEASE INFORMATION 

a. Date/Time Release started:__________________  Date/Time stopped:_________________ 

b. Release was reported to (specify Date/Time/Name of Person contacted where applicable): 

   ODEQ _________________________________________________ 

   OERS  _________________________________________________ 

   NRC  _________________________________________________ 

   Other (describe):___________________________________________ 

c. Person(s) reporting release:________________________________________ 

d. Name, quantity and physical state (gas, liquid, solid or semi-solid) of material(s) released: 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

Please attach copies of material safety data sheets (MSDS) for released material(s). 

e. The release affected:  ____Air  ____Groundwater  ____Surface Water  ____Soil ____Sediment 

f. Name and distance to nearest surface water body(s), even if unaffected (include locations of 
creeks, streams, rivers and ditches that discharge to surface water on maps): 

 ___________________________________________________________________________ 

 Has the release reached the surface water identified above?:  ____Yes  ____No 

SPILL/RELEASE REPORT 
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 Could the release potentially reach the surface water identified above?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________ 

g. Depth to nearest aquifer/groundwater:_____________ 

 Is nearest aquifer/groundwater potable (drinkable)?  ____Yes  ____No 

 Has the release reached the nearest aquifer/groundwater?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________ 

h. Release or potential release to the air occurred?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________ 

i. Was there a threat to public safety?  ____Yes  ____No 

j. Is there potential for future releases?  ____Yes  ____No 

 Explain:____________________________________________________________________ 

 ___________________________________________________________________________ 

k. Describe other effects/impacts from release (emergency evacuation, fish kills, etc.): 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

l. Describe how the release occurred.  Include details such as the release source, cause, 
contributing weather factors, activities occurring prior to or during the release, dates and times of 
various activities, first responders involved in containment activities, etc.: 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 
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3 - SITE INFORMATION 

a. Adjacent land uses include (check all that apply and depict on site maps): 

 ____Residential  ____Commercial  ____Light Industrial  ____Heavy Industrial  

  ____Agricultural  ____Other (describe):_________________________________________ 

b. What is the population density surrounding the site:_______________ 

c.  Is the site and/or release area secured by fencing or other means?  ____Yes  ____No 

d.  Soil types (check all that apply):  ____alluvial  ____ bedrock  ____ clay  ____sandy 

 ____silt  ____ silty loam  ____artificial surface (cement/asphalt/etc.) 

e.  Describe site topography:______________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

4 - CLEANUP INFORMATION 

a. Was site cleanup performed?  ____Yes  ____No 

 If No, explain:_______________________________________________________________ 

 ___________________________________________________________________________ 

b. Who performed the site cleanup? 

 Company Name: ____________________________ 

 Address: ____________________________________ 

    ____________________________________ 

 Cleanup Supervisor: _________________________ 

 Phone Number(s): ____________________________ 

c. Has all contamination been removed from the site?  ____Yes  ____No 

 If No, explain:______________________________________________________________ 

 ___________________________________________________________________________ 

d. Estimated volume of contaminated soil removed:______________ 

e. Estimated volume of contaminated soil left in place:______________ 

f. Was a hazardous waste determination made for cleanup materials?  ____Yes  ____No 

g. Based on the determination, are the cleanup materials hazardous wastes? 

 ____Yes  ____No     If Yes, list all waste codes:__________________________________ 

h. Was contaminated soil or water disposed of at an off-site location?  ____Yes  ____No 
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 If yes, attach copies of receipts/manifests/etc., and provide the following information: 

 Facility Name: _______________________________   

 Address: _____________________________________ 

    _____________________________________ 

 Facility Contact: ________________________________ 

 Phone Number(s): _____________________________ 

i. Is contaminated soil or water being stored and/or treated on-site?  ____Yes  ____No 

 If yes, please describe the material(s), storage and/or treatment area, and methods utilized (attach 
additional sheets if necessary): 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

j. Describe cleanup activities including what actions were taken, dates and times actions were 
initiated and completed, volumes of contaminated materials that were removed, etc. (attach 
additional sheets or contractor reports if necessary or more convenient): 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

5 - SAMPLING INFORMATION 

Attach copies of all sample data and indicate locations of sample collection on maps. 

a. Were samples of contaminated soil collected?  ____Yes  ____No  ____N/A 

b. Were samples of contaminated water collected?  ____Yes  ____No  ____N/A 

c. Were samples collected to show that all contamination had been removed? 

 ____Yes  ____No  ____N/A 

d. Describe sampling activities, results and discuss rationale for sampling methods: 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 
CX 11 Appendix F Page 118 of 149



6 - SPILL REPORT CHECKLIST 

To ensure that you have gathered all pertinent information, please complete the following 
checklist: 

 

____ Map(s) of the site showing buildings, roads, surface water bodies, ditches, waterways, point of 
the release, extent of contamination, areas of excavation and sample collection locations 
attached. 

 

____ Material Safety Data Sheet (MSDS) for released material(s) attached. Note:  an MSDS is not 
required for motor fuels. 

 

____ Sampling data/analytical results attached. 

 

____ Receipts/manifests (if any) for disposal of cleanup materials attached. 

 

____ Contractor reports (if any) attached. 

 

If you would like to submit your report by e-mail it can be submitted electronically to: 
DOSPILLS@deq.state.or.us 
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APPENDIX B 
MONTHLY STORMWATER INSPECTION AND 

MAINTENANCE REPORT 
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MONTHLY STORMWATER INSPECTION AND MAINTENANCE LOG
Jackson Son Oil

Was Stormwater Discharging during the Inspection? ______________  

Checklist Item (Yes/No)
Additional Information

(e.g., Location, Source, Detailed Description, Corrective Action Implemented [if applicable] and 
Implementation Date)

There are no floating solids (from industrial activities), foam, oil sheen, or discoloration visible in 
stormwater discharge at Monitoring Location 001 .

There are no floating solids (from industrial activities), foam, oil sheen, or discoloration visible in 
stormwater discharge at Monitoring Location 002 .

Have excessive amounts of solids accumulated on paved surfaces?

Is there evidence of discharges, leaks, or spills of petroleum products?

Are the spill kits properly stocked and in their designated locations (see Figure 2)?

Are the dust control measures effectively controlling dust?

Is runoff or lechate generated during the dust control activities?

Is the equipment rinse area contained to encourage infiltration of rinse water and minimimze the 
potential for discharge to the stormwater system?

Is there evidence of non-stormwater discharges (e.g., dust suppression water, wash water) to storm 
drains?

Is there evidence of tracking of materials or waste from indoor areas to the outside?

Is there evidence of tracking of waste or sediment onto public streets where vehicles enter or exit the 
site?

Do sediment booms require replacement?

Does Oil Water Separator require cleaning?

Does the Swale show excessive erosion? 

Does the swale show excessive solids accumulation (based on dry weather inspections)? Swale 
sediment should be removed when the sediment depth exceeds one foot.

Signature: 

I certify, under penalty of law, that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based 
on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the possibility of fines and imprisonment for knowing violations.

Inspection Date: ________________________________________

Did a Stormwater Discharge Occur this Month? ______________

Monthly inspections of the facility stormwater system and drainage area are conducted to evaluate the condition of site controls. Inspections focus on:
• Visual inspection of the facility stormwater system and identification of sources of pollutants to which stormwater is exposed, including leachate and illicit discharges.
• Leaks or spills from equipment and vehicles.
• Off-site tracking of waste materials or sediment where vehicles enter or exit the site.
• Tracking or blowing of waste materials.
• Evidence of, or the potential for, pollutants entering the drainage system.
• Evaluation of the condition of site control measures, including the treatment ponds, and the need for maintenance and/or repairs.
• Visual inspection of stormwater at the stormwater sampling locations (see Figure 2), when discharge is occurring during regular business hours,  for the presence of floating solids (associated with industrial activity), foam, 
visible oil sheen, and discoloration.

Inspected By: 

Monthly Visual Monitoring                                                     Date of Visual Monitoring Assessment:__________________________

Was Stormwater Discharging during the Inspection? _______________

Monthly Stormwater Inspection                                              Date of Inspection:__________________________

Stormwater System Maintenance: Note stormwater system preventive maintenance activities performed this month.
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APPENDIX C 
EMPLOYEE TRAINING DOCUMENTATION FORM & 

TRAINING OUTLINE 
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Employee Education Record 
Jackson & Son Oil 

Instructor(s)  

Date and Time of Training

A continuing program of employee orientation and education is maintained to raise 
awareness about site-specific control measures and prompt and safe response to a spill 
or accident. This training is included with new-employee orientation (within 30 days of 
the start of employment) and is repeated annually as part of the facility safety training 
program. 

The undersigned JSO personnel have been informed of the goals of site control 
measures of the 1200Z permit, including:  

 Good housekeeping and debris/litter control
 Measures to minimize exposure of stormwater runoff to potential pollutants
 Erosion- and sediment-control measures
 Waste storage and disposal
 Oil and grease control measures
 Spill prevention and control
 Preventive maintenance of equipment and pollution-control measures
• Unauthorized discharges to the stormwater system

Employee  Name Employee Signature 

______________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 
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SWPCP Training

All Metals Fabrication 
Prepared by Bridgewater Group

CX 11 Appendix F Page 124 of 149



1200 Z Stormwater Permit

• Visual Monitoring – logbook
• Semi‐annual (2 events):

TSS, pH, oil & grease, metals

• Submit results Quarterly via electronic DMR to 
DEQ

• Benchmark Exceedances
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Best Management Practices (BMPs)
• Containment
• Stormwater Diversion
• Covering (stockpiles)
• Dust suppression during dry months
• Good Housekeeping
• Treatment: OWS, Filters, Booms
• Preventative Maintenance/Inspections (catch 
basin and stormline cleanout)

• Debris and Erosion Control
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Monitoring Frequency 

• Impairment pollutants must be monitored four times per year

• Numeric effluent limitation change: two times per year 

• Monitoring year spans: July 1 through June 30

• Two distinct semi‐annual frequencies:

July 1 – December 31
January 1 – June 30
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Monthly SW Inspections
• Improper storage of containers  
• Document any spills
• Debris or contamination in settling basins, detention pond, 

or catch basins  
• Drainage through the culverts and drainage ditches  
• Floating solids
• Asphalt areas that need sweeping  
• Sheen in drainage ditches, catch basins or on pavement   
• Sawdust or other floating solids in detention pond or 

discharge point. 
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TIPS FOR STAYING IN COMPLIANCE
• Corrective Actions
– Tier I
– Tier II

• Monitoring Waivers
• Monitoring Variance Requests (“No Discharge” 
Reporting)

• Stormwater Sampling
– pH calibration, measurement and documentation
– Field filtering 
– Sample preservation and hold times

• Data Quality
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Oil Storage

• Secondary containment
–Tanks
–Drums
–Operating Equipment
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STORMWATER SAMPLING

• Sample within the first 12 hours of discharge
– If not practicable, document why

• Sample within regular business hours
• Samples must be at least 14 days apart
• At least 2 samples must be collected between July and 

December
• At least 2 samples must be collected between January and 

June
• TIP: Exceeding a benchmark is not a permit violation; 

missing a sample is a violation, so never miss a sample and 
start sampling early in the season
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STORMWATER SAMPLING

• Designate at least 2 staff to sampling and make sure they receive 
proper training

• Be aware of the hold times
– Metals – 6 months
– TSS – 7 days
– Oil & Grease – 14 days

• Deliver the samples to the lab as soon as practicable and within the 
shortest hold time
– Coordinate with the lab ahead of time if your samples have a short 

hold time (E. coli)
– Select appropriate sampling time and day of the week if your samples 

have a short hold time
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STORMWATER SAMPLING

• Sample chain of custody and preservation
– Collect samples directly into lab‐provided bottles
– Do not overfill bottles that contain a preservative

– Cap and label bottles, and place into a lab‐provided cooler
• Date/time, sample ID

– Pack cooler with ice and re‐fill with ice, as necessary to 
keep the temperature < 4 degrees Celsius

– Place bottles and/or ice in zip lock bags 

– Fill out and sign the chain of custody form and place inside 
a zip lock bag inside the cooler
• Date/time, sample IDs, analyses, sampler name and signature, and 
additional notes (e.g., field filtering)

– Tape cooler shut 
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STORMWATER SAMPLING

• pH must be measured in the field 
– Use a calibrated pH meter (no pH paper!) and document 

calibration
• Meter should be calibrated within 1‐2 days of sampling
• Calibration should follow manufacturer’s instructions and 
calibration solutions

• Calibration must be documented
– Measure pH within 15 minutes of sample collection

• Document the sample collection time and the pH 
measurement time

– pH calibration and measurement records must be 
submitted with DMR
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STORMWATER SAMPLING

• Example pH calibration and measurement 
record
– Date/time of calibration
– Calibration results
– Date/time of measurement
–Measurement results
– Name/signature of sampler
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TIER I CORRECTIVE ACTIONS

• Response to any exceedance of a benchmark or impairment 
pollutant reference concentration
– Within 30 days of receipt of sampling results:

• Investigate the cause and review SWPCP
• Select a additional source control BMP (operational or 
structural at minimum) and implement as soon as 
practicable

• Document corrective action and implementation 
schedule in Tier I Report

– Tier I Reports prepared in response to a benchmark 
exceedance are kept on site

– Tier I Reports prepared in response to an impairment 
pollutant reference concentration exceedance must be 
submitted within 60 days of receipt of lab report
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MONITORING WAIVERS

• Monitoring waivers allow you to suspend sampling for 
remaining permit term if geometric mean of the last 4 
consecutive samples is below benchmark/reference 
concentration
– Must be requested in writing and approved by DEQ/Agent
– Waivers are requested for specific sampling location and 
parameter

• TIP: Apply for a monitoring waiver as soon as eligible
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MONITORING VARIANCE REQUESTS
• If you are not able to collect the minimum number of samples due to “no 

discharge” conditions (resulting from infiltration or re‐use):
– Report “no discharge” on the February 15 and August 15 DMR
– Request a monitoring variance that includes:

• A hydrologic assessment completed using standard engineering practices 
and site‐specific data (e.g., measured infiltration rates, flow meter data)

• Inspection records documenting “no discharge” during business hours 
(photos can be helpful)

• Rainfall records from nearby rain gauge
– If publicly‐available rain gauge is far from your site or only publishes 
24‐hour rainfall depths, consider installing a rain gauge on site

– Rainfall records should be recorded in hourly increments to 
differentiate between rainfall that occurs within and outside of 
business hours 
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Materials Management  

• Drum Handling
– 55–gallon drums are transported by forklift
– Store drums, empty or full, under cover

• Used Oil
– Transported off site 
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Preventative Maintenance

• Catch Basin Filters and booms
• Spill Kits 
• Sweeping
• Secondary containment 
• Operating equipment 
• Vehicle maintenance
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Spill Response Procedures 

• Stop release or contain immediately. 
• Notify: All Metals Emergency Coordinator
– Primary: Todd Reed
– Only emergency coordinator or GM should notify agencies
– Any amount to, or likely to contact water: the Oregon Emergency Management Division 

and the National Response Center within 1 hour 
– Any release greater than 42 gallons to land: the Oregon Emergency Management 

Division within 1 hour. (Not spills to secondary containment or indoors with no potential 
to reach water)

• Clean up 
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Initial Response

IF IT CAN BE DONE SAFELY:
• Stop the discharge source 
• If necessary, call emergency coordinator 

or alternate
• Notify shift supervisor
• Isolate spill
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Contain the Release
IF IT CAN BE DONE SAFELY 

• Small spills: apply absorbent 
• Larger spills: construct earthen dikes
• Seal storm drains with spill mats 
• If the discharge has or is likely to reach a 

waterway, call for the assistance. 
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Notify:

• State Emergency Management Division: 
immediately of release of any hazardous 
substance above the reportable quantity or of 
any amount that threatens human health or 
the environment.

• Local emergency responders immediately by 
calling 911 for spills of any amount that 
threaten public health or safety
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Clean up

• Place oily absorbent in disposal 
containers 
• Contact Clearwater Environmental 
Services for disposal
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How do you affect Stormwater ?

• Leave drums of oil outside.
• Let a hose drip until tomorrow (it’s still in 
secondary containment).

• Excavation or grading without proper erosion 
control. 

• Cleaning equipment outside of designated 
areas. 

• Skip sweeping (zinc, lead, copper, TSS)
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PH METER CALIBRATION AND PH MEASUREMENT RECORDS

Jackson & Son Oil

Calibration Solution 4.01 S.U.  ___________

Calibration Solution 7.00 S.U.  ___________

Calibration Solution 10.01 S.U. ___________

Calibration Notes:

Sampling Location
pH

(s.u.)

Sample Collection Date and 

Time

pH Measurement Date and 

Time

Monitoring Location 001

Monitoring Location 002

PH METER CALIBRATION RECORD

The pH meter must be calibrated prior to the collection of pH measurements in the field.

Calibrated and Measured By: 

PH MEASUREMENT RECORD

Signature: 

Calibration Date and Time: ____________________________

pH must be measured within 15 minutes of sample collection.

Calibration Expiration: 
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APPENDIX E 
PERMIT LETTER FROM DEQ 
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