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INTRODUCTION 

This report documents the February 2017 inspection and maintenance of the tide gate at 
Operable Unit (OU) 1, Naval Base Kitsap (NBK) Keyport, Keyport, Washington. The work was 
conducted by Sealaska Environmental Services, LLC (Sealaska) under long-term monitoring / 
operations and maintenance (LTM/OM) Contract N44255-14-D-9011, Task Order (TO) 27. 
Maintenance, inspection, and monitoring was conducted in accordance with the O&M Plan (U.S. 
Navy 2012). Sealaska performed tide gate cleaning and inspection, as well as monitoring 
operation through a high-tide cycle, on February 17, 2017. The tide gate was found to be in good 
condition and performed as designed during operational monitoring through a high-tide cycle.  

INSPECTION AND MAINTENANCE 

Inspection and maintenance of the OU 1 tide gate at NBK Keyport was performed on February 
17, 2017 during an afternoon low tide. Sealaska completed hand scraping and removal of 
barnacles, mussels, silt, seaweed, leaves, and branches/twigs on all accessible exterior surfaces, 
floats, side door interiors, accessible interior portions of the culvert (within approximately 4 feet 
of the door), and on the upper culvert security gate. The tide gate, upper culvert security gate, 
and surrounding structures were scraped free of marine growth. The vacuum break vent was 
observed to be clear of debris and in good working order. Small cracks in the top of the vent, 
present for several years, do not affect the operation of the tide gate and therefore require no 
additional maintenance or repair. Some minor pitting of the upper surface of the metal frame 
assembly exists, as noted during previous inspections, but this condition requires no additional 
maintenance or repair at this time. All tide gate components were intact and appeared to be in 
good condition. Field forms documenting this activity are presented in Attachment 1. 

TIDE GATE OPERATION 

The tide gate operation was monitored through a high tide cycle on the morning of February 17, 
2017. Temporary staff gauges were installed on both sides of the tide gate culvert and tide gate 
operation was monitored from approximately 3 hours before high tide to 1 hour after high tide. 
Table 1 presents results of the monitoring (in which “Tide Flats” refers to the seaward side/tide 
gate and “Marsh” refers to the landward side/upper culvert). Water level measurements were 
recorded every half hour on both sides of the tide gate. A high tide of 11.4 feet mean lower low 
water (MLLW) at 0906 hours (9:06 am) was predicted for February 17, 2017 on the web site 
http://tidesandcurrents.noaa.gov /noaatidepredictions for the “Poulsbo, Liberty Bay” location, 
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with other predicted tide levels in Table 1 estimated from a tide chart provided on the NOAA 
website (see Attachment 1).   

As summarized in Table 1, measurements of water levels and observations of tide gate position 
documented the transition of the tide gate from an open position to a closed position. The tide- 
gate door began oscillation at 0650 hours at a water level of 2.90 feet above the tide gate invert 
and fully closed 8 minutes later at 0658 hours at a water level of 3.18 feet above the tide gate 
invert (i.e., on the Tide Flats side of the gate). This operation matched expectations from design 
and previous observations that the gate should close when the incoming tide reaches a height of 
approximately 3 feet above the tide gate invert. Water levels remained stable on the marsh side 
of the tide gate following closure, indicating negligible leakage into the culvert and marsh 
through the closed gate. The tide gate appears to be preventing tidal flooding of the marsh, which 
could otherwise cause erosion of the former landfill and possibly adversely affect the health of 
the trees within the plantations. 

Table 1.  February 17, 2017 Tide Gate Monitoring. 

Time 

 

Predicted Tide 
Level 

(feet above MLLW) 

Tide Flats 

(feet above tide 
gate invert) 

Marsh 

(feet above marsh floor at 
upper culvert security gate) 

Notes 

06:12 8.2 1.88 2.70 Approx. 3 hours 
before high tide 

06:36 9.6 2.50 3.39  

07:06 10.0 3.30 3.34 Tide gate fully 
closed at 06:58 

07:36 10.5 4.00 3.37  

08:06 10.9 4.62 3.40  

08:36 11.1 4.98 3.45  

09:06 11.4 5.06 3.47 High tide 

09:36 11.2 5.02 3.48  

10:06 10.8 4.68 3.51  
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SUMMARY AND CONCLUSIONS 

Cleaning of the tide gate and related components February 17, 2017 removed barnacles and 
mussels (light to moderate growth) that had attached and grown since the previous cleaning in 
August 2016. Seaweed, leaves and small branches/twigs were removed from the tide gate and the 
upper culvert security gate. A thin layer of sediment at the top of the tide gate and on other tide 
gate component surfaces was removed. All components of the tide gate were found to be intact 
and functioning. Observations of the tide gate performance through a high tide cycle on February 
17, 2017 confirmed that the tide gate closed as designed, preventing flow of salt water into the 
marsh areas at high tide.    

The next tide gate maintenance, inspection, and monitoring event is scheduled for May 2017. 

REFERENCE 

U.S. Navy. 2012. Long-Term Monitoring Project Work Plans, Operable Units 1 and 2, Naval 
Base Kitsap, Keyport, Washington, Final, Revision 3. Prepared by Sealaska Environmental 
Services, LLC (Sealaska) for Naval Facilities Engineering Command Northwest, under Contract 
No. N44255-09-D-4005, TO 44. Poulsbo, Washington. February 29, 2012. 
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ATTACHMENT 1 

TIDE GATE INSPECTION AND MAINTENANCE FORM 

NOAA WEBSITE TIDE CHART FOR FEBRUARY 17, 2017 
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Help   Print  

Station Name: POULSBO, WA
Action: Daily

Product: Tide Predictions
Start Date & Time: 2017/5/9 12:00 AM
End Date & Time: 2017/5/10 11:59 PM

Source: NOAA/NOS/CO-OPS
Prediction Type: Subordinate

Datum: MLLW
Height Units: Feet

Time Zone: LST/LDT

NOAA/NOS/CO-OPS
Tide Predictions at 9445719, POULSBO WA

From 2017/05/09 12:00 AM LST/LDT to 2017/05/10 11:59 PM LST/LDT
Subordinate Station | Ref. Station (Seattle 9447130) | Time offsets (high: 5 min. low: 12 min.) | Height offsets (high: *1.03 ft. low: *1.01 ft.)

11.21

0.15

10.58
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7.5
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NOAA/NOS/Center for Operational Oceanographic Products and Services

Note: The interval is High/Low, the solid blue line depicts a curve fit between the high and low values and approximates the segments between.
Disclaimer: These data are based upon the latest information available as of the date of your request, and may differ from the published tide tables.

High/Low Tide Prediction Data Listing

Date Day Time Hgt Time Hgt Time Hgt Time Hgt

2017/05/09 Tue 04:30 AM 11.21 H 11:21 AM 0.15 L 6:03 PM 10.58 H 11:34 PM 4.97 L

2017/05/10 Wed 04:57 AM 10.99 H 11:50 AM -0.35 L 6:41 PM 10.93 H

Page 1 of 1POULSBO, WA 9445719 Tidal Data Print View

5/8/2017https://tidesandcurrents.noaa.gov/noaatidepredictions.html?id=9445719
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AUGUST 2017 TIDE GATE INSPECTION REPORT,  

NAVAL BASE KITSAP KEYPORT, OPERABLE UNIT 1 

INTRODUCTION 

This report documents the August 2017 inspection and maintenance of the tide gate at 

Operable Unit (OU) 1, Naval Base Kitsap (NBK) Keyport, Keyport, Washington. The work 

was conducted by Sealaska Environmental Services, LLC (Sealaska) under long-term 

monitoring / operations and maintenance (LTM/OM) Contract N44255-14-D-9011, Task 

Order (TO) 46. Maintenance, inspection, and monitoring were conducted in accordance with 

the Operation and Maintenance Plan (Navy 2012). Sealaska performed tide gate inspection 

and maintenance, and monitored operation on August 21, 2017. The tide gate was found to 

be in good condition and performed as designed during operational monitoring.  

INSPECTION AND MAINTENANCE 

Inspection and maintenance of the OU 1 tide gate at NBK Keyport was performed on 

August 21, 2017 during a morning low tide. Sealaska conducted hand-scraping and removed 

barnacles, mussels, silt, seaweed, and branches/twigs on all accessible exterior surfaces, 

floats, side door interiors, surrounding structures, accessible interior portions of the culvert 

(within approximately 4 feet of the door), and on the upper culvert security gate. The 

vacuum break vent was observed to be clear of debris and in good working order. Small 

cracks in the top of the vent, present for several years, do not affect the operation of the tide 

gate and therefore require no additional maintenance or repair. Some minor pitting of the 

upper surface of the metal frame assembly exists, as noted during previous inspections, but 

this condition requires no additional maintenance or repair at this time. All tide gate 

components were intact and appeared to be in good condition. Field forms documenting this 

activity are presented in Attachment 1. 

TIDE GATE OPERATION 

The tide gate operation was monitored through a high-tide cycle on the afternoon and 

evening of August 21, 2017. Temporary staff gauges were installed on both sides of the tide 

gate culvert and tide gate operation was monitored from 2.5 hours before high tide to 1.5 

hours after high tide. Table 1 presents results of the monitoring (in which “Tide Flats” refers 

to the seaward side/tide gate and “Marsh” refers to the landward side/upper culvert). Water 

level measurements were recorded every half hour on both sides of the tide gate. A high tide 

of 12.1 feet mean lower low water (MLLW) at 1818 hours (6:18 pm) was predicted for 

August 21, 2017 on the web site https://tidesandcurrents.noaa.gov/tide_predictions.html for 
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the “Washington, Puget Sound, Poulsbo, Liberty Bay” location, with other predicted tide 

levels in Table 1 estimated from a tide chart provided on the NOAA website (Attachment 2).   

As summarized in Table 1, measurements of water levels and observations of tide gate 

position documented the transition of the tide gate from an open position to a closed 

position. The tide- gate door began oscillation at 1624 hours at a water level of 2.74 feet 

above the tide gate invert and fully closed 10 minutes later at 1634 hours at a water level of 

3.10 feet above the tide gate invert (i.e., on the Tide Flats side of the gate). This operation 

matched expectations from design and previous observations that the gate should close when 

the incoming tide reaches a height of approximately 3 feet above the tide gate invert. Water 

levels remained stable on the marsh side of the tide gate following closure, indicating 

negligible leakage into the culvert and marsh through the closed gate. The tide gate appears 

to be preventing tidal flooding of the marsh, which could otherwise cause erosion of the 

former landfill and possibly adversely affect the health of the trees within the plantations. 

Table 1. August 21, 2017 Tide Gate Monitoring 

Time 

Predicted Tide 
Level 

(feet above MLLW) 

Tide Flats 
(feet above tide 

gate invert) 

Marsh 
(feet above marsh floor at 

upper culvert security gate) Notes 

15:48 8.8 0.78 1.42 
2.5 hours before 

high tide 
16:18 9.5 2.46 2.96  

16:48 10.6 3.58 2.59 
Tide gate fully 
closed at 16:31 

17:18 11.5 4.36 2.50  

17:48 12.0 4.90 2.51  

18:18 12.1 4.96 2.52 High tide 
18:48 11.9 4.78 2.55  
19:18 11.5 4.44 2.55  
19:48 11.0 3.96 2.55  

Note: 
MLLW – mean lower low water 

SUMMARY AND CONCLUSIONS 

Cleaning of the tide gate and related components August 21, 2017 removed barnacles 

(heavy growth) and mussels (light to moderate growth) that had attached and grown since 

the previous cleaning in May 2017, along with seaweed. A moderate accumulation of 

sediment at the top of the tide gate and on other tide gate component surfaces was removed. 

Seaweed and tree branches were removed from the upper culvert security gate. All 

components of the tide gate were found to be intact and functioning. Observations of the tide 
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gate performance through a high tide cycle on August 21, 2017 confirmed that the tide gate 

closed as designed, preventing flow of salt water into the marsh areas at high tide.    

The next tide gate maintenance and inspection is scheduled for October 16, 2017, with 

follow-up tide gate door monitoring through a high tide cycle scheduled for November 30, 

2017. The cleaning/inspections are being performed during the early portion of the fall 

quarter to enable access to the tide gate via the beach during daylight hours and during a low 

enough low tide to safely conduct the work. Monitoring of the tide gate door closure will be 

conducted per the current schedule. 

REFERENCE 

Navy (U. S. Navy). 2012. Long-Term Monitoring Project Work Plans, Operable Units 1 and 

2, Naval Base Kitsap, Keyport, Washington, Final, Revision 3. Prepared by Sealaska 

Environmental Services, LLC (Sealaska) for Naval Facilities Engineering Command 

Northwest, under Contract No. N44255-09-D-4005, TO 44. Poulsbo, Washington. 

February 29, 2012. 



Tide Gate Inspection Report, NBK Keyport October 10, 2017 
Contract No. N44255-14-D-9011  
LTM/OM / Task Order 46 

SES-LTM/OM-9011-17-0602 

ATTACHMENT 1 

TIDE GATE INSPECTION AND MAINTENANCE FORM 
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