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摘　　要

陸上砂石開發係未來砂石供應重要之一環，惟一般人普遍抱持負面態度，而先進國家如美國，在砂石開發方面，其觀念亦逐步演進，從起初強調開發整復技術，到最後導向教育大眾使其瞭解砂石為各項工程建設不可或缺之原料，以期在石礦場經營期間之採掘、碎解、運搬、輸送、電氣等開發、整復、教育等各環節能夠相扣，俾降低鄰避效應，並且針對石礦場從業人員實施安全教育訓練，俾防止災害發生，以上作為皆值得借鏡。報告人赴美研習上述有關陸上砂石開發、環境整復及防災技術，就研習所得經整理分析後，期能對陸上土石採取業之開發、整復、防災技術等會有所裨益。
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壹、前言及目的

美國陸上採石場所生產之營建骨材(construction aggregate)一般區分為碎石(crushed stone)及砂石(sand and gravel)。主要做為柏油(瀝青)或混凝土拌合原料，其中道路占40%、住宅占20%、商業建設占20%、公共工程占20%。

在非燃料礦物當中，骨材年產量占三分之二；骨材及煤礦合計占礦業年產量二分之一；骨材又比煤礦之年產量多一倍。

全美採石場估計約有一萬家以上，從業人員約有十五萬人。砂石採取業者創造兩種資源，其一為骨材，其二為具公眾化、生產化、價值化之土地，所以礦業最寶貴之資源非礦工莫屬，因此，政府單位會第一優先關懷礦業從業人員之安全及衛生。

採石場經營從頭至尾一般會經歷一些過程，包括取得許可、公眾參與(向主管機關說明、公聴會、現地參觀)、資料收集、探測、現地整備、開採、處理(碎解、洗選、分篩)、回收(洗選水)、整復(配合採取作業持續進行整復/植生)、土地經營、監測(每季環境監測包括氣象、地表水、地下水、地面波振動、噪音振動、空氣品質)。

報告人自九十三年五月二十二日至六月二十日奉派赴美研習「陸上砂石開發、環境整復及防災技術」，為期三十天。
第一週（五月二十四至二十八日）前往華府及維吉尼亞州，參訪單位有美國內政部美國地質調查所U.S. Department of the Interior（U.S. Geological Survey）、美國勞工部礦場安全衛生管理局（U.S. Department of Labor /Mine Safety And Health Administration）、幸福砂石公司（LUCK STONE CORP.）、全美砂石協會（NATIONAL STONE, SAND & GRAVEL ASSOCIATION）、礦業礦物能源局採礦組（Department OF MINES, MINERALS, & ENERGY/DIVISION OF MINERAL MINING）。
第二週（六月一至四日）前往華盛頓州，參訪單位有華盛頓州天然資源局（WASHINGTON STATE DEPARTMENT OF NATURE RESOURCES/Geology & Earth Resources Division）、西北冰河公司（GLACIER NORTHWEST）、華盛頓骨材混凝土協會（WASHINGTON AGGREGATES AND CONCRETE ASSOCIATION）、西北冰河公司白河礦場（GLACIER NORTHWEST/White River Quarry）。
第三週（六月七至十一日）前往科羅拉多州丹佛，參訪單位有科羅拉多預拌混凝土協會/岩石商品協會（Colorado Ready Mixed Concrete Association /Colorado Rock Products Association）、READY MIXED AGGREGATES BRIGHTON、AGGREGATE INDUSTRIES、Department of Natural Resources (Division of Minerals and Geology)、U.S. Geological Survey (Denver Federal Center)。

第四週（六月十四至十八日）前往加利福尼亞州聖地牙哥，參訪單位有ENVIROMINE INC.、HANSON AGGREGATES PACIFIC SOUTHWEST, INC.、CARROLL CANYON。

本報告共計柒章，分別就骨材與人類、採石業所應遵守之相關法令規範、砂石採取許可申請、露天採石場開發及整復、採石場防災教育與訓練及基本須知，依研習所得加以分析整理，並提出相關建議，倘有疏漏之處，請長官、先進不吝指正。
貳、骨材與人類
美國在過去五十年間，採石業經歷重大轉折，採石場原先規模甚小且位在鄉村，甚至幾乎不必受到任何法令規範，隨時緒轉移，不僅人口成長，而且為提高人們生活水準，對砂、石、碎石等骨材之需求日益殷切，以致採石場規模亦逐漸擴大；在人口紛紛移居鄉間，與採石場毗鄰而居之結果，迫使與土地利用及環境保護有關之法令紛紛出籠，今日經營骨材採取，其鄰近已分布許多人口，業者亦需面對一堆地方、州、聯邦政府之法令規定，而與整復及環境保護有關之準則規範衍然已成為整體骨材採取計畫及經營之一部分。

此外，在過去普遍認為砂石採罄後一文不值之土地，如今卻發展為具有功能價值，引人注目之二次利用，翻開都會區之歷史及紀載，顯示許多曾經採取過砂石之地區，早已經開發整復成為公園、住宅區、濕地、度假勝地、植物園、工業區、地質研究區、校地、花園、野生動物棲息地、高爾夫球場、辦公園區、河階劇場、沙灘、動物園、農業區等任何一種想像得到之都市型態之土地利用，不過，能夠從土地二次利用後而獲取利益之砂石業者卻少之又少，因為採罄後土地大部分移嫁到對土地認為有發展願景之機構、個人或開發者手上。

沒有了都市、城鎮、村落、郊區或人類，就無所謂骨材需求之問題；倘無需建造及維修學校、家庭、道路、橋樑、機場、辦公室、人行道、下水道及工廠，則骨材需求亦可減少，事實上，社區民眾之衛生、安全、福祉全繫在成本低而可取得之天然資源上，才能建構安全無虞之大樓、道路。

人們在生活各方面一直使用砂、石、岩石衍生之產品，骨材係所有大樓之基礎建材，路基有百分之九十為砂、石、岩石，蓋下水道系統、陽台、防侵蝕構造物，混凝土基礎材料，岩石用途可降低發電廠硫份排放、中和土壤酸度、增加農地生產、鋼鐵製造過程、景觀美化材料、磨細之岩石成為健康食品之添加物，不過骨材大部分用於營建業。

骨材係五千多年以來基礎資源，骨材需求會視人口成長、經濟成長、維護及增進居住環境品質需要、維護及擴建各個都市環境設施等程度而增加，建州際公路每英哩需耗費85000噸骨材，蓋丹佛國際機場耗費五百萬噸骨材，每年消耗二十七億噸骨材，估計平均每人每年消耗十噸骨材。

骨材包括砂、石、及石灰岩、花崗岩、白雲岩等岩石，在全美各地普遍存在之天然資源，但分布不均，佔空間且低簾之東西，運輸所占成本最高，基本市場在都市區，以致業者會儘量選擇離都市愈近之岩床開採砂石，萬一遭拒而無法開發，只能選擇較遠處，相對地運輸成本提高，連帶影響砂石價格及建築成本，一般運輸距離增加五十英哩，生產成本會增加一倍。

歷史前瞻性，骨材之開發係人類整體文明進步之一環，每當鄉村、城鎮、都市逐步向外擴展結果，將帶動基本建築材料之成長需求，每一次文明有新發展，對骨材需求會相對性之增加，首先係鐵路，接著引進電動車而有舖石道路發展，新發展需要大量骨材構築堅固之基礎使火車及汽車得以在上通行，之後，混凝土及其相關產品用於大樓、水庫、橋樑、都市、機場、州際道路。

環境上用途及益處：包括侵蝕控制及駁崁防護(水霸、公路/橋樑、水岸/航道)、過濾(污水、廢水、飲用水控制)、去硫份(石灰石降低二氧化硫)、中和酸(溪流、湖泊、農地)、礦區整復(回填方、表層覆蓋)、沉澱放流水中之重金屬、水及水下道處理廠之建造(混凝土)、煤塵避免爆炸(非燃性石灰石)。
參、採石業所應遵守之相關法令規範

一、骨材採取業受聯邦、州、地方法令規範，石礦經營涉及環境、安全衛生、美學、文化、土地利用等相關法令規定，各石礦公司須遵守許多會影響採石場規劃、石礦經營、土地整復、及土地利用之技術準則，申請採取砂石可能得花費一至四年之時間始獲得許可，期間須籌備各種計畫、研討及許可申請，以及與社區民眾、特別利益團體、法規機構及地方官員舉行大大小小之會議，採石場經營期間須定期換發許可證、提報有所異動之資料、及定期接受各相關主管機關檢查。

除在聯邦土地經營採石場會受到聯邦整復法令約束之外，與採石場整復有關之法令，一般由各州及地方政府自行發布、許可、執行，且又隨各州及地方管轄權不同而異，不過，有二項基本原則，第一項係經營原則，大致與空氣品質、噪音、水文及交通所帶來之工業衝擊有關，若同時配合完善計畫、經營策略、機械設備適當選址及設計、可信賴之設備及場址維護計畫則可將衝擊予以管控或減緩，第二項原則係與採罄後採石場之整復有關。上述規劃原則無非係讓採罄後採石場穏定之狀況改變最少。

二、另外，骨材生產業者亦面臨許多環境相關法規，有些要納入採石計畫及平常事業經營之一部分內執行，所涉法令需視採石場經營之性質而定。

與空氣品質有關規定，依據法規（the Clean Air Act），骨材製造業者須遵照聯邦及州政府所建立之排放限度，包括從處理設施所逸出粉塵不透明限度，採石場邊界所量測到之周圍空氣標準，當地厭惡性粉塵相關法規。

與水質有關規定，全國污染排放消弭系統（the National Pollution Discharge Elimination System/NPDES）管理場外放流水，該計畫可由聯邦政府或所委託之州政府主管，水放流場外時，經營人須遵照法規（Clean Water Act）或州政府相當法令所規定之污染限度始可排放場外，此外，經營人亦須控制暴雨逕流，係包括在NPDES許可或暴雨污染防治計畫（SWPPP）之單一暴雨許可，則視州政府之計畫而定。

與沖積平原/濕地/可航行水域有關規定，根據法規（Clean Water Act）規定，未經許可，從水裡挖取之泥或填料禁止排放到國家水域，堆置填料到濕地、沖積平原、及會讓可航行之國家水域有阻礙或改變之地方皆須獲得許可（如挖泥、處理水中挖掘之東西、河流出口及入口）。
與濕地（緩和）有關規定，石礦業經營會使現存之濕地受到攪亂或消失，須獲得U.S. Army Corps of Engineers之許可，經同意，重新創造濕地（緩和），依據法令，濕地緩和許可係由U.S. Army Corps of Engineers，州政府、及（或）地方政府所主管。

貯存槽，架設大容積貯存槽及配製槽由聯邦、州、州消防單位管理。

與爆破及噪音有關規定，爆破管制分由許多聯邦機構主管，如菸酒槍砲管理局、交通部、職業安全衛生管理署、礦業安全衛生管理署；噪音標準由職業安全衛生管理署、礦業安全衛生管理署及當地法令主管，此外，州及地方政府得以核發許可及爆破證。

與廢棄物管理有關規定，骨材製造業者所產生之廢棄物由資源保育及回收條例規範。

依據整復法規及標準進行採掘跡整復，一套完善之整復計畫，能夠成功締造嶄新地景所具有之特色與品質，與相關法令規定具有相當關聯性。

三、維吉尼亞州法規

（一）礦區整復法，主管機關係該州礦務及能源局，該法規談及毗鄰礦區之地主權益，礦區許可及整復包括名詞定義、政策宣告、主管機關權責、限制採取之例外、許可要件(及更新費用、礦區圖、地主)、經營計畫(及整復、主管機關政策)、經營人保證金、計畫及整復規劃之審核(核發許可)、鄰接地主(及地方政府)、承繼經營、年度額外保證金(及整復書面報告)、經營人違規公告、違規處分、整復基金等，滯洪沉砂池(及廢料堆)建構、許可、設計、查驗、規劃，經營人包括個人、公司、共同投資、合夥、商業信託、協會，一英畝及五百噸以下，免除許可，申請許可每英畝支付三十一元，換照每英畝支付十六元。
（二）礦區安全法，主管機關係該州礦務及能源局，內容有地下礦場申請要件、露天礦場申請要件、毗鄰礦區之地主權益，滯洪沉砂池(及廢料堆)建構、許可、設計、查驗、規劃。
四、維吉尼亞州行政法規
採礦整復法內容有一般通則包括名詞定義、適用範圍、依據、修訂、礦場經營人手冊。許可準則包括許可、申請、許可費(及保證金)、採礦計畫、界樁、礦區圖、法令權益、許可公告、限制採取之例外、許可更新，保證金相關事項，施工準則包括公共設施維護、礦區位置交通圖、經營(及整復) 、斜坡穏定、酸性物質處理、礦堆處置、表土堆置、覆蓋層(廢料) 、屏蔽、排水(及沉積物管控) 、沉澱池、天然排水路、水質等，
礦業人員資格要件包括一般及特定要件、最低門檻，採礦安全衛生，露天及地下包括通則、地面管控、火災預防及控制、空氣品質、爆炸物、鑽孔、空壓、移動設施、個人防護、機電等。
五、華頓盛州採礦法規

包括2001年華盛頓法規修訂版有關露天採礦一章，
華盛頓行政法規有關露天礦場整復一章，露天礦場整復條例，主管機關係華盛頓州天然資源局，權責包括整復計畫之修訂及許可，露天（地下）礦場整復監督。
有關礦區經營(除整復外)包括採取作業、爆破(設備維修、分篩、碎解、裝載)、現地礦材處理(柏油瀝青、混凝土分裝、混凝土收回)、搬運、場區道路修護、交通安全及管制、產生噪音(空氣品質、污染、地表震動、地下水質水量流動)行為。
有關安全事項由勞工部礦場安全衛生管理局(職業安全衛生管理局）、華盛頓州勞工及工業局主管。有關環境保護事項由華盛頓州生態局主管。
凡面積3英畝以上、殘壁高度30英呎及坡度45度以上之礦場須經申請許可，惟農村供現地或林區道路修築使用可免申請。
肆、砂石採取許可申請

一、檢具許可/執照申請書，填報資料如下：
（一）申請類別：新場(new mine)、所有權轉讓(change of ownership)

1、個人基本資料：包括申請人姓名、電話、通訊地址、採石場位置（位於某郡某路段某城鎮某方位多少英哩）

2、組織型態（獨資、公司、合夥企業）：包括採石場名稱及地址、MSHA採石場身分識別碼、經營決策負責人（姓名、頭銜、地址、電話）、緊急/意外事故聯絡人（姓名、地址、電話）、採石場安全衛生負責人（姓名、地址、電話）、企業經營負責人（姓名、地址、電話）、申請人聯邦稅識別碼、股東（姓名、地址、電話）、獨資/合夥企業名稱（地址、電話）、組織主要高級人員（姓名、頭銜、地址、電話）、公司登記州別、登記代理商（姓名、地址、電話）、總公司（名稱、地址、電話、州別）。
3、委託代理申請人（姓名、地址、電話）

4、有無已核發砂石採取許可證或遭撤銷（廢止）情形，有時請簡述

5、有無人員觸犯在地下煤礦場抽煙或任意更動甲烷偵測裝有關之法令，違規人姓名。
（二）採石場基本資料：包括

1、緯度、經度、礦種、估計年產量（視市場需求而定）。2、礦場型式（露天採礦場open pit、石礦場quarry、地下坑室underground、挖泥船dredge、拖索挖機dragline、其他)。
3、其他採礦許可證號或MSHA聯邦識別碼。
4、是否需要火藥庫及爆破。
5、每班次工作人數。
6、民房最近距離。
7、有無提供員工安全訓練之人力設施。
8、土地或礦種所有人（姓名、地址）。
9、申請人在許可範圍進行採石場經營之法定權利出處。

10、承包現場工作廠商資料（商業名稱、企業地址、電話、MSHA識別碼、提供服務項目、場內工作地點、經營決策負責人姓名及地址、員工安全衛生負責人）。
11、鄰近採石場之河（溪、支流、水域）名稱（距離、流向）。
12、排放及處理暴雨逕流減少對水體衝擊措施。
13、化學及危險物質種類與防止土地及水源污染之方法。
（三）經營/整復計畫:包括

1、礦區經營所滋生之物質與處理方式。
2、物質種類/處理方式

3、表土層/暫時堆置及整復用

4、廢礦/無

5、金屬下腳料/售回收場

6、廢輪胎/場外掩埋

7、油及潤滑油/回收

8、圾垃/場外掩埋

8、危險物質/無

10、建築物或構造物/採罄後搬移

（四）經營/整復/排水計畫

詳述採礦方法、採取期間及採罄後之排水處理、整坡、植生措施。
（五）簽名。
二、檢具圖件：
（一）圖件項目包括（勾選）
1、申請圖。
2、完成圖。
3、安全/整復圖。
4、展期圖。
5、保證金解除契約。
6、修正圖。
7、撤回圖。
（二）圖例：包括

許可號、州別、公司名稱、比例尺、USGS方格座標著色、繪測人姓名。
三、檢具其他書件：

（一）毗鄰採石場之土地所有人姓名及地址列冊說明：依據法規規定，在許可採石場境界線1000英呎內之土地所有人（姓名、地址）。
（二）擬請提供電、通話服務、致郡長之書信內容： 
內容1、依據法規，寫信通知台端，本公司提出申請位某州某郡某路段之採石場，開發該採石場係為將來重建州際公路及當地市場需要，本公司所訂定之計畫擬洽請台端提供電力（通話服務）。
內容2、致郡長
依據州政府主管機關規定，通知郡長，本公司提出申請位某州某郡某路段之採石場，開發該採石場係為將來重建州際公路及當地市場需要，本公司保留郡長及社區民眾對本公司所擬定計畫之建議。
（三）州政府主管機關發布申請採取砂石公告：包括

1、發公告者姓名。
2、申請人姓名。
3、地址、電話。
4、採石場境界線1000英呎內土地所有人姓名及地址

（州法令規定在新申請採石場1000英呎內土地所有人應被告知營經人正在向主管機關申請露天採石及整復許可，露天採石許可包含採石場之整坡、植生及侵蝕控制）。
依據前述規定，台端被通知某公司於月/日/年已/將申請露天採石許可，採取之礦種為某礦，所申請採石場位某郡（市）某路段某鄉鎮（最近）某方位多少英哩，稅圖識別碼。
在所申請採取石礦（煤礦除外）土地1000英呎內之土地所有人收到本通告十日內可以向主管機關具文反對及要求聽審。
（四）州政府交通主管機關致採石場經營決策負責人之書信：

州政府交通主管機關在採石場主要幹道上，分別選擇兩處離附近其他幹道不同方位與距離之地點進行目視距離研究，以決定是否得以核發路線行駛許可。
所標示速限每小時五十英哩，及要求目視距離為五百英呎，目視距離量測在雙向均超過五百英呎，所以，再提出可被接受之設計及維持目視距離，得以核發路線行駛許可。
伍、露天採石場開發及整復
實現採掘體系前，必須執行長短期規劃，簡單地從我想要採石場成為到複雜地由電腦分析許多會影響計畫經濟因素設計之可行結果。原始計畫在生產階段適時調整修訂，如遭遇不規則地質、無法預測之市場需求改變、生產方式之改變、降低生產成本方式技術精進。砂石及碎石開採方式不同，碎石生產來自硬岩層，通常在開採前必須鑽孔及爆破，而砂石生產來自未固結岩床通常不需鑽孔及爆破，岩床產狀臨鄰地表或在溪流、湖泊、域海。剝除表土方式視型態及厚度而定，表土有疏鬆土壤至硬岩或兩者兼之，土壤及部分風化岩層利用推土機再以鏟裝機及卡車搬運。
一、圖為整復管理之工具：

採石場整復計畫須結合許多專業人員之力量才能完善規劃，包括生物學家、工程師、地質師、水文地質師、景觀建築師、土壤科學家等。在核發砂石採取許可證之前，依露天石礦場法令規定，應先檢具相關圖件以作為管理工具，包括：採石場交通位置圖，採掘前地形圖－標示等高線、原始林區、永久參考點、境界線（一般標示許可範圍、實際採取範圍（另豎立界樁）、毗鄰土地產權範圍）、鄰近土地所有人姓名、建築物、公共設備等，分區整復計畫圖－標示分區施工範圍、分期進行採掘順序、各期剝除表土堆置區、區內運搬道路、碎解洗選場、分篩品堆置區、沉澱池、濕地、道路邊溝、地下水頭等，整復後地形圖、植生綠化配置圖等。

二、暴雨及沖蝕控制：

業者責無旁貸應做妥水質保護及預防土壤沖蝕工作，而區外放流水之濁度直接反應業者是否處理妥當，暴雨量管控得宜可能完全無需排放或減至最低，有下列數項原則可以遵行，包括，影響土壤沖蝕率之因素可區分為氣候（決定降落之雪雨量）、土壤性質（決定侵蝕及入滲率）、地形（坡度－決定逕流速度及侵蝕能力）、植被（減緩逕流及預防侵蝕），土壤遭沖蝕將導致河流濁度提高及產生大量懸浮負載物，會危及蛙類、魚類及底棲性生物之生存。

為將沖蝕、沉積作用、濁度降低，應事先防止降雨侵蝕及減緩裸露地表面逕流速度；短期作法可在地面上加以披覆，如麥草捆、圍籬、塑膠布等，長期作法以植被、導流溝、石砌擋霸、石砌溝等。

控制地表逕流速度之方法，阻礙水流或儘量縮短斜坡長度如在斜坡上設置小型而不連續之台階、土堤、凹溝；階段平台向坡面傾斜及從中心向兩側傾斜百分之一至五。

從採石場規模、降雨型態及期間、地形、暴雨被動控制進而瞭解降雨量及流向，可以導引邊坡水流至原本之排水系統。

暴雨被動控制之目標係以疏導代替滙集暴雨，適合在滲透良好、地形平坦、規模較小礦場。

道路及碎解洗選場係沉積物主要來源，有設計良好之道路及限制交通流量亦可降低沉積物產生。

三、經營及整復策略：
（一）露天採石場整復方式

1、採罄後整復：砂石資源完全採罄後才進行整復，不被所主管機關鼓勵，大面積裸露時間長久，但因地形須由中心向外開採，利用採罄後整復之方法似可預期，優點在全部砂石資源可採罄，缺點在剝除之表土堆置後變得不肥沃、植生成本會提高且時程會拉長、會讓公眾造成不良印象、未整復前無法提供有利用價值之土地、無法先提供一塊植生試驗區作參考、保稅責任相對提高。

2、臨時性整復：按季節變化保持採掘區及堆置區之穩定性以預防沖蝕，礦區超過二年未進行採取作業，為保持堆置儲存區及已開挖坡面穏定性，以臨時性整復方式作妥固床工及種植禾本植物，且不要剝除表土。優點在保留土壤活性、易遭沖蝕處經植生可免除建構防暴雨構造物、短期內可改善空氣及水品質、往後較容易進行最終階段整復工作，缺點在更改整復計畫土地會再受擾動、歷經數度載運會提高經營成本。

3、接續式整復：適合在表土層較薄之露天煤礦，一端將剝離之表土載運至整復區舖蓋，另一端在各採掘階段續剝除表層土，經過裝填、搬運、傾卸循迴，所採煤礦亦經過裝填、搬運。優點在剝除之表土可立即載運至整復區、土壤較易活化、只須搬移一遍、一段時期降低擾動、降低對場外之衝擊、保稅責任相對較低，缺點在採石場或表土較厚之砂石層較不可行、遭遇地下水整復作業需停頓。

4、分區整復，較受政府鼓勵，係將礦場按採掘及整復次序劃分成數個區域，採掘前，第一區土壤須先堆置，俟砂石採罄，即依整復計畫進行整坡，接著將第二區所剝除之表土舖蓋在第一區，並確定第一區不再碎解洗選作業或車輛行經，再進行植生作業，並將土壤犂鬆，否則經重車夯實之土地仍無法種植，且依季節不同栽種，優點在各區之表土僅處理一遍，降低成本並保存土壤品質、最終階段殘壁與採取作業並行、迅速植生可保留住粘土質壤土中之水份及養份且不易遭沖刷、植生有效監控得以加強各種土壤及植物之生態、降低化學物理生物處理之復原成本、對短期環境衝擊可減緩、一段時間內可降低保稅責任，缺點在不適合薄層表土、產品規格必須透過調配礦區各處大小不一之砂石才可獲得。（備註：有州政府較鼓勵分區整復，並定義單一分區面積為七英畝，工作面長度超過五百英呎）

從採取砂石至最終整復，忽視最終整復該做妥之土壤維護與處理，雖一時可降低整復之成本及縮短期程，但安全性會有疑慮。

（二）現地整備工作
開採前標示許可邊界、土堤、緩衝、分隔、貯存、及碎解洗選處理等區域，土堤、緩衝、貯存區應保留至整復階段，旗幟、圍籬、界碑可提醒經營人應避開之區域，裸露坡面上之植被可能不穩固應予保護。

許可及實際採取邊界應豎立清楚可見永久性之標誌，並加以維護至整復許可結束。

永久性土堤或緩衝帶亦不可少，採掘期間可作為野生動物棲息地與視覺及噪音屏蔽。（備註：州政府規定經許可之採石場（有固結良好之石礦床）之永久性土堤為三十英呎，該區域禁止採取及作為整復填料使用；在未固結石礦床之採砂場未規定，但有鄰近住家及景觀時則適用，不過當地政府機關仍會規定）

整復用土堤，沿採石場周圍之土地應予保育作為整復用土堤以提供足夠之填方俾完成整復作業，倘以一挖一填方式整坡（非採至最終坡面），則所保留之土堤應更寬敞始足夠提供整復之用。（備註：有州政府規定，採砂場保留整復用土堤寬度不得低於鄰近工作面最大高度。與工作面高度相當之土堤足以提供坡度為二比一用，法令規定坡度介於二比一至三比一之間，土堤垂直高度應為工作面之一倍半）

防護溪流及沖積平原之土堤，在洪泛期間，溪流及沖積平原之位置常常歷經劇烈改變，亦因不當規劃採取砂石而有所損毁，並經過漫長時間才得以完全復原，因此，經營人在溪流及沖積平原裡面或臨近採取砂石更須加以注意，同時會受更多法令規範。（備註：州政府規定，禁止在二百英呎內或有一百年洪泛期且流速每秒二十立方英呎之溪流設立採石場（包括運搬道路、堆置、貯存），為保護河岸穏定及防止日後採石有所損毁，必需設置較寬敞土堤，並限制採取深度及採石場規模）

保育性土堤，為保護不穏定邊坡、野生動物棲息地、湖岸區、濕地、或限制採石場排放濁水等需設置保育性土堤。

表土貯存區，分區採掘前，將可用之表土分別堆置在穩定之貯存區以備日後整復用或立即載運至相鄰區以整復回填。整復用表土禁止出售、外運、及混雜不毛之土壤。

（三）視覺及噪音屏蔽
視覺及噪音屏蔽所帶來之正面價值難以言語形容，但古諺「眼不見為淨」倒是適用於採石場，經營採石場，能將大眾感覺不愉快之因子，如粉塵、噪音、非視覺景象等屏蔽愈得宜，愈不可能強烈反對，有些做法如下：

1、開發採石場應妥善規劃，得以將場外衝擊減至最低。

2、利用現存地形作為噪音及視覺屏蔽。

3、圍繞採石場堆置表土，在上面種植，將立即減低噪音。

4、種樹及其他視覺屏蔽，愈緻密寬敞愈好，在採取砂石前給予完成以因應所需。

5、植樹屏障儘可能接近噪音源，與在噪音源及住戶之間。

6、選擇生長快速之樹種，狹縫間種植灌木，尤其喬木低處葉子稀疏之地方，終年進行採取作業則種植長青樹。

7、像碎礦機一類會產生噪音之固定式設施，應裝置在採掘跡之低窪處。

8、以砂石堆圍繞碎礦機俾減低噪音。

9、碎礦機裝設在建築體內。

10、車輛及其他設施之排氣管給予消音裝置。

噪音控制方法，噪音控制措施如設置土堤及樹欉屏障，可使鄰近噪音降低十二分貝，而植樹之土堤，視土堤之規模及型式，植被之型態及密度，聽者之距離，可使噪音降低至十五分貝。

視覺屏蔽，最經濟之視覺屏蔽係現地原存在之地形及植被，及規劃保留在採石場與鄰近道路及建築物間之緩衝帶。天然長綠植被、圍牆、圍籬、或土堤，雖然效果一般不及緩衝帶，但仍可形成較狹窄緩衝屏障。

經營採石場有妥善規劃，會視需要而剝除採取區之植被但亦會同時考量為屏蔽採取區及限制濁水排放沖蝕而予以保存。

（四）植被剝除

1、植被處理
草類及小型灌木混合表土堆置，較大之東西切成碎片當作護根材料或拌在土壤裡成為有機肥，僅允許在地下水面以上之土壤才可埋入大量木屑，因為嫌氧菌可分解作肥料用之各種硝酸鹽類，否則水質會下降，將來準備蓋大樓之地方，土壤不要埋入植被，因為植被分解後，土壤可能下陷。（備註：有郡政府規定，土壤埋入二千立方碼以上木屑須獲許可，倘需焚化亦須獲許可）

2移植
灌木及小樹連帶周邊土壤，用挖樹鏟裝機鏟起來，移植採掘分區或屏蔽區，這種技術甚具成本效益方式，可以快速恢復整復區間天然外貌，引進小樹種，提供屏蔽，適應力強，一併移植之土壤可以保護樹根及微有機體，有助植物生長，此外，植物種子及幼苗跟隨土壤移植得以散播。

3、植被作為棲息地
無法移植存活之植被，保留完整之葉根留待日後作為魚類及野生動物棲息處，放在水塘提供小魚藏身，廢棄木材，如原木，以每英畝八噸之數量平均散佈整坡區間。

（五）土壤資源
整復成功與否，土壤扮演不可或缺之角色之一，植物成長必須仰賴土壤，一般土壤成分有百分之四十五為礦物（砂、粉砂、粘土），百分之五為有機質，百分之五十空隙含有水分及空氣，土壤中肉眼看不見之有機質、水分及空氣係維持土壤裡許許多多動植物生存之要素。

表土層一字描述廣泛土壤型態，有時指高品質河床壤土，適用於農業，有時指土壤資源上層最肥沃部分。（備註：有州政府法規定義表土層指土壤剖面天然產出之上層部分，包括富含腐植質與足以支撐植物及其他地面下四英呎以內沉積物之土壤層）

1、土壤發育
土壤剖面隨時間而逐漸發育，有機質聚積在上層，聚積程度視現有植被之型態及數量而定，化學淋溶作用將粘土及副產品聚積在下層。風化作用造成岩基或母岩化學或物理變化，與時俱進，發育為有層次或土壤平面，土壤平面在其上下有著不同化學或物理性質，可能淋溶某些礦物，或者分解或形成其他礦物而有所變化。

植物腐敗後提供有機質給最上層表土，該處聚積有機質並產生最多淋溶礦物，經由水攜帶粘土及溶解之礦物至下一層。
天候係最影響土壤形成之要件，決定風化程度，在乾旱地區，土壤一般發育不良且薄，相對地，在多雨潮濕地區，土壤發育良好且厚。

表土（topsoil）顏色深含有機質，富含水分，亞土壤（subsoil）一般不含養分，表土（overburden）係覆蓋在所採取石礦上需剝除之廢土、粘土、粉砂或岩石。
四、地形再塑：
土地塑造在整復過程中相當重要但常被忽略，目的基於使侵蝕作用減至最小、降低坡面角使採掘後土地趨於穏定、與四周原有地形保持和諧美觀，令人賞心悅目、使雕塑後之形貌與原規劃之用途一致、增加植生之成功率、提供各種野生動物及魚類棲息處。
（一）土地後續利用
採石場整復及其後續利用，能夠促進高土地價值、分區使用、環境維護、及州政府之相關法令所規定整復及水質標準門檻。

都市區有高土地價值會趨使石礦業者為密集使用而整復，如以營建廢棄土回填採掘跡再再開發為建築用地，也有不經回填而直接開發，地下水面高之公有土地成為有水塘之公園，鄉村區較不密集使用而發展為野生動物棲息處、農業及林木開發皆相當助益。
富有想像力及精心設計之計畫可以創造更具多樣性之地形形貌及特殊用途，如水質條件適當可以開發為濕地及釣魚池，作為農業用地需有選擇性地採取砂石，以利於農地之灌溉或者將賦存砂石之區塊選擇性地採取，採取砂石可以纣小山或丘陵矗立之地形變得平坦，使更適合作農業或工業用途。
（二）坡地型態
坡地型態，凸型坡地快速沖蝕會產生許多沉積物，凹型坡地較不會受到沖蝕而產生較少沉積物，坡地坡度係影響沉積物產生最重要因素。
五、採石場植生作業：
（一）高壁及階段整復
採石場採掘高壁及階段由堅硬岩石組成，在生產爆破時，要雕塑高聳採掘殘壁及階段似有所困難，如果天然峭壁已存在，垂直峭壁可以配合整復造景，峭壁範圍及型式應呈現在圖面及橫剖面上，申請許可時一併提出。
初期整復著重採掘跡之穏定及美觀，生產爆破會破壞線型特色，在籌備經營及整復計畫時應注意爆破高壁之效應，非進行爆破不可，應找合格專業人員協助，否則，會有不安全、難以復原及花費巨資之虞。
不管保留高聳峭壁何處，公眾通路及安全視為整復計畫之一部分應一併提出，砂石採取後，高壁上下坡處需留置階段或土堤以防範落石，採石場最高處堆置土堤或十呎高十五呎寬階段可以阻斷通路及降低落石傷害機率以增加安全。
階段有水分充足得以植生，傾向高壁以保住水分及土壤，輕微傾向側面以促進水流，充分之土壤以支撐植生。
階段所植樹木需數年時間才得以屏蔽視線，不過久遠之後可能會被撐裂，在雨量少且大型之露天採石場之植生整復可能較不可行。
採掘後坡面往往比回填坡面穏定，但是，一旦經爆破，岩石不再固結，視岩性須施以淺角度植生。
（二）植生爆破
植生爆破為一項新穎技術，所需破裂面與生產爆破不同，經規劃所擺放爆孔能夠產生流槽、馬刺狀横嶺、碎石坡、不平整崖面，具該爆破型式現場經驗之人員甚少，應請熟悉此項技術之承商施作。
高壁，有選擇之爆破會產生自然形貌、穏定現地、修飾階段、直線型破碎、與高壁之天然環境相融合。適當之高壁爆破會產生不平整表面得以提供飛禽類築巢棲息，但岩石不能鬆動。
為減少整座高壁成碎石或覆蓋表土之坡面，在採石場還有許多岩石未採罄時，基本上以邊挖邊填方式進行整復爆破，如果已採至許可邊界則不能使用該方式。
垂直植生爆破，在階段平台上鑽垂直爆孔，最外側一排爆孔少許裝藥量，以減低飛石保留碎石堆在坡面，岩裂大部分由較內側爆孔炸藥造成，水平植生爆孔，在高壁上鑽水平爆孔，鑽孔放入PVC管可以保護鑽孔及排水，作業平台寬度需足夠以便裝填炸藥。
選擇爆破型態、延遲、爆孔深度，視岩石型式、構造地質、爆破承商等，較回填之作法為經濟，經營者只有一次選擇機會，所以事前應該要有適當研究及洽詢專業人士。
爆破完成後，堆置在最終坡面上之表土推至爆破的碎石以幫助植生。
減輕爆破對場外帶來之衝擊為鄰近地主與採石場經營人兩造所關心之事情，能夠減少訴訟及負面宣傳，所有爆破業務應由受過專業訓練及專業人員執行，爆破技術從黑色炸藥雷管時代已有極大進展，能夠減少振動、噪音及飛石。
損害原因，爆破振動可能造成鄰近構造物及住宅損害，爆破產生波動經由岩石及未固結物質傳導，振波抵達鄰近結構體會產生振動，聲波經由空氣傳導，人體可以感受，但來回移動之地面波會產生損害，其振幅及強度視一次所引爆之炸藥量而定，控制炸藥量可以避免。
不同情況下之爆破影響，未固結岩石對地面波會產生強烈振動比固結岩石，在相當情形，位在回填、土、砂、未固結岩石上之建築物所受潛在振動損害大比在膠結良好緻密之岩石，愈固結岩石愈不會產生位移。
回填，如果經濟可行，位在人口綢密之採石場應設法全部或局部回填，優點在緩和坡度、增加採掘後土地利用價值、減少安全上之顧慮，在都市區許多採掘跡都予以回填。舊採掘跡頂部建築物或結構改良物，所回填材料在結構上必須厚實穏固，覆蓋在高壁之回填料亦有助於線型階段之掩蔽。
回填料，某些採石場，經營人在砂石採罄後所採行整坡，以採石場他處所採取之表土作為回填、場外營建工程剩餘土石方、留置足夠表土。
堆置表土地點能有效經濟搬運至整復地點，採取計畫應考慮回填過程，經營人需確認場內有充裕回填料或可利用之資源。
如果回填料係來自營建剩餘土石方，經營人應建立監測機制以防止有害或不被許可之物質進入場內，在進回填料前亦須獲當地衛生單位許可。
回填坡面，坡面回填首要考慮穏定性及沖蝕控制，如果長而平滑之表面易沖刷成蝕溝，坡面長度及坡度增加，逕流流速及土壤沖刷相對增加，入滲減少，所以慎選排水地點及水流管制特性加強坡面穏定及植生潛力。
如果回填需經一段時間才進行及永久性植生需延後，裸露坡面應暫時保護免遭受雨水或溶雪逕流，如以塑膠布、護根或草蓆及播撒草種覆蓋坡面。
最終坡面角水平垂直比例為二比一至三比一，坡角愈平緩愈易舖設土壤亦愈快完成植生，回填之坡面力求緻密以確保穏定。
排水底面，如果濕地不屬於整復計畫一部分，會出現坑底排水問題，有兩種方式改善採石場排水，即爆破及刨刮。
爆破，滲透率不良硬岩層面藉助爆破以破碎岩石，水能夠緩慢流通及滲透至底層，爆破岩石最經濟方式是在最後一次生產爆破時多鑽進十英呎，可以將碎石留置原地；刨刮，利用裝置在重機械之刨刀刮鬆層面以利水流。

陸、防災教育與訓練、基本須知
1、 防災教育與訓練

（一）礦工是最寶貴之資源，所以各政府單位會第一優先關懷石礦業從業人員之安全及衛生。依據聯邦規章法礦物資源篇，勞工部礦場安全衛生管理局法令職責，包括（一）Authorize Representatives of the Secretary of Labor (AR’s)每年檢查每座露天石礦場至少二次，地下石礦場至少四次，有關是否遵照安全衛生標準或石礦條例相關規定、及潛在危險等事項，其中檢查採石場超過13,700場次。（二）災害、申訴、違法案件之調查、及安全準則之修訂。（三）違反安全衛生標準罰鍰之訂定及收取。（四）採礦及訓練計畫之同意。
在西維吉尼亞州有依法設立屬全球最大規模之全美礦場安全衛生學院，訓練對象包括聯邦礦場安全監督員、礦場安全專員、政府人員、石礦業從業人員等，針對勞工部礦場安全衛生管理局人員訓練部分，其中新進人員訓練二十三周、主管每二年訓練二周、行政人員每年訓練一周。課程大致包含災害預防及調查、認證、電腦、電機、工業衛生、礦場救援訓練、礦場安全、研討會等。
（二）採石場潛在危險提醒告示，範例：
台端已進入受聯邦法令所規範之砂石採取場，凡遞送貨物、執行服務合約、收集東西、登門拜訪、實施檢查者、及臨時工，可能碰到某些危險，尤其訪客應遵守一九七七年聯邦礦場安全衛生條例、一九七一年職業安全衛生條例、本公司所訂定之安全措施等規定，務必瞭解現場表列之危險，及適用之安全措施或規定，現場執行服務之廠商或下包廠商應遵守聯邦規章法礦物資源篇第四十六項之安全衛生準則。
現場停留期間，注意所張貼之法令規定，包括速限、遵守經理人員或其授權人員之口頭指示，萬一碰到未表列之危險，請即向場內主管人員報告，台端僅能到指定之區域，為台端安全，請不要隨意到其他區域。
請台端隨時留置車內，如工作需離開車外，亦須經許可，離開車外必須配戴適用之個人防護裝備，如頭盔、護目鏡、反光背心、及安全鞋。緊急安全措施，如有緊急狀況。
可能發生危險情況/防止傷害之措施
1、 客戶卡車/裝載時，客戶必須留置車內或到指定之安全區。
2、 移動中裝備/小心注意移動中裝備，確定操作員有看見，瞭解交通及行車危險，禁止將車輛停放在裝備之前後方。
3、 交通型態/右手之交通型態。
4、 路權/運搬卡車、鏟裝車、堆高機、灑水車優先。
5、 鐵路平交道/視各採取場有無。
6、 電源線/注意上頭電源線之位置，距離上頭五十英呎以內，禁止起動昇降機，並通知主管。
7、 移動中機械/小心注意移動中機械。
8、 煞車輪/停車，引擎熄火、置停車檔、煞車、非水平路面煞住車輪。
9、 安全帶/隨時繫上安全帶。
10、 天候/極端之天候事前有所預警，如能見度下降、路面濕滑、強風引起粉塵及碎石屑在空中飛揚。
11、 噪音/在標示區應保護聽覺。
12、 眼睛保護/某些工作場所應配戴護目鏡、面罩。
13、 吸入性粉塵/某些工作場所應配戴呼吸保護器。
14、 失足、跌落/上下車及跨越障礙物小心謹慎避免失足或跌落，善用樓梯間及走道之扶手，某些場所應使用防跌落設備。
15、 墜落物/隨時戴安全帽，特別留意工作場所上頭，穿硬式安全鞋保護足部。
16、 防火或防爆/注意場所標示禁止吸煙或開放煙禁，某些場所經許可始可電焊。
17、 起重/正確操作吊車或起重機，並有人在旁協助指揮。
18、 爆破/僅工作人員可在施炸現場，現場由爆破主管予以管制，其他工作人員應聴其指揮。
19、 地面管制/禁止進入有安全之虞工作面或高壁，車輛應儘速離開或托離。
20、 電焊煙塵或廢氣/工作場所避免滯留過多電焊煙塵或廢氣，應予以足夠通風。
21、 電焊強光/避免逗留進行電焊工作場所，禁止注視電焊強光。
22、 工具/擬定工作計畫，慎重選取使用工具。
23、 救生夾克/經過水域或在上頭工作，穿著救生夾克。
24、 緊急事故/撥九一一。
二、防災基本須知
1、 職業傷害在金錢及身心損傷方面付出成本。
2、 礦場經營人負責提供安全環境使勞工免於傷害。
3、 勞工本身須遵守雇主認應遵循之安全衛生準則及程序並主動告訴工作場所災害；亦即勞工負責自己及他人之安全與配合及支持礦場之安全計畫。
4、 礦場安全衛生管理局權責包括訂定及執行安全衛生法規、協助礦場經營人遵守、與其他公私機構協力合以增進所有礦場從業人員之安全衛生，且依據一九七七年國會制定聯邦礦場安全衛生條例，全美各礦場不論其規模大小、員工人數、採取方式，該條例對採礦及其處理作業皆有規範；每年針對各露天礦場實施例行性檢查二次，加強實施礦工及經理人員之安全衛生教育訓練、講授基礎工程以降低災害、參與採礦業解決安全衛生議題之合作計畫。
5、 工作安全永遠係一項工作條件。
6、 礦場新進人員在前三個月應接受至少二十四小時之在職訓練。
7、 從事技術性工作但無該類工作經驗之從業人員，規定應接受指派工作方面之安全衛生訓練、安全工作程序。
8、 每年有一天作更新訓練，藉以說明礦場在安全衛生有重大影響情事及礦業經營訊息之改變事項。
9、 預知危險訓練說明從業人員可能暴露危險以及可排除危險之步驟。
10、 聯邦規章法（計五十篇）第三十篇、第一章、第四十六項明文規定露天砂石礦場之從業人員須接受強制訓練及再訓練。
11、 採石場(quarry)一般係指除以挖土機或鏟裝機進行採取岩石之外，尚需進行鑽孔及爆破作業之礦場；在各階段施以鑽孔並爆破後形成台階狀外貌，以避免落石由高處掉落。
12、 砂石經營地點位在賦存骨材、砂、工業礦物礦床之處所，經剝除表土後以階段方式由上而下採取。
13、 鏟裝機可挖取砂石、短距離載運、裝填至區外運搬卡車等設備。
14、 挖掘機裝有履帶，可自由迴旋，在採掘面可挖取及裝載砂石。
15、 推土機係前方裝有推鏟之曳引機，依用途可區分不同馬力及型號，可清除表土及整平礦場土地。
16、 skid steer型式最多，亦是礦場內最具危險性車輛，為一小型鏟裝機並可清理礦場四周。
17、 輸送機為固定式設備，每小時可運送五百至六百噸砂石，每分鐘可載行二百五十英呎，比卡車較有效率及可載行更多砂石。
18、 採掘面（或高壁）係在露天礦場由爆破或挖掘而產生之壁面，此處可進行採掘工作。
19、 區內運搬卡車可將採取之砂石在礦場內搬運他處。
20、 在礦場內建立交通安全標誌有其必要性，可明確告之為單行、雙向、靠左或靠右行駛等。
21、 網篩可將砂石篩分為不同大小，再用輸送機載行至堆置場以作進一步處理。
22、 重型卡車裝設鏡子或有安全裝置，不過司機仍會有視線不及之盲點。
23、 個人防護裝備之安全帽進入礦場應隨時配戴，以防掉落之東西；護目鏡可防止飛散之東西；防護面具可避免粉塵、烟塵吸入。
24、 為控制粉塵或空氣中污染物質，可優先考慮在工程上應該如何解決。
25、 使用防護面罩前應經訓練及檢測是否配戴合適，才得以確保有效隔離粉塵及污染物質。
26、 夜間行駛，車輛應打開頭燈及尾燈，並拉長前後距離。
27、 夜間工作，工作人員應穿戴淺色衣服及反光背心、攜帶手電筒可看清目標及可給他人看清楚與易於執行操作前檢查以確保工作安全。
28、 夜間提供照明之燈火設備應擺放在不產生眩光處，以利工作。
29、 眼睛在明暗交替處需要時間調整一般需七至十秒鐘。
30、 電銲工應配戴裝有透鏡之電銲帽以防弧光傷害，配戴厚皮革夾克及手套以防燒傷，使空氣流通或戴防護面罩以防有毒烟塵。
31、 材料安全資料表（MSDS）可明確提供礦場所使用各種化學物質所需具備之防護裝備訊息。
32、 礦場車輛最常直接造成員工傷害，因車體龐大及礦場四周環境隨時在改變。
33、 在礦場無論駕駛大或小型車，為避免災害發生，應遵守交通管制及觀察號誌，有護道封閉之道路禁止進入、遵守速限、讓緊急車輛優先通過。
34、 工作前檢查事項之一，應巡視車輛四周，清洗窗戶及擋風玻璃，檢查安全帶及煞車系統，檢查車胎，測試備用警報器。
35、 各工作場所及設備至少每一班檢查一次。
36、 人行道及階梯不得有障礙物、溼滑。
37、 輸送機應有適當防護及緊急停止裝置。
38、 工作前檢查是一項重要之安全習慣，依照檢查表項目逐一檢查。
39、 明文規定所有移動中之機械應採取適當之防護裝置，機械運轉時可隨時維護現地安全、能承受所保護設備之震動及磨損，能夠完整防護不致產生危險。
40、 預知危險能夠使自己或他人避免災害。
41、 倘無法全部看到輸送帶，則起動時應有警告標誌或鳴笛以便周遭工作人員知曉。
42、 在碎礦機及篩分機運轉前，應遵守電源中斷及止動程序。
43、 採掘面岩塊掉落現象表示邊坡不穏定。
44、 採掘面或置料堆有龜裂現象表示出現不穏定之警訊，應即以護道標示隔離。
45、 每隔六英呎檢查上下邊坡之穏定性，且應經常實施。
46、 使採掘面及置料堆之護道維護優好極為重要。
47、 大型運搬卡車載重大部分集中在後輪。
48、 在置料堆以下拔式鏟裝會有不穏定之虞。
49、 礦場發生溺水事件大部分是因車輛翻覆至水裡。
50、 須經許可始可進入之密閉場所（如礦倉、水泥攪拌車滾筒、碎礦機及餵礦機內部）可能存有可燃性、爆炸性、有毒氣體、屬缺氧或過氧環境；有一端因設計成狹窄空間，人員在裡面可能遭陷落或埋沒，在安全衛生上確實會有危害，應標示說明任何人皆不得進入，或通過出入口之限制，或空間寬敞人員得進入工作；經過訓練之人員須由主管填妥許可表，表上列明各種潛在危險、如何排除危險、如何自我防護事項。
51、 各礦場有其特別之交通標誌及管制措施，對交通規則、交通號誌及路權皆應遵循。
52、 在爆破場所附近及載運爆材之卡車上皆應張貼警告標誌。
53、 合格人員始可執行電氣工作。
54、 各種車輛、梯子、吊車、採礦機具與電線應保持十英呎距離。
55、 接地是電氣安全規定。
56、 操作發電機，接地棒接地必需良好，使不致遭受傷害。
柒、心得與建議
美國陸上砂石開發、環境整復及防災，在聯邦、州、地方政府各有相關主管機關各司其職，會定期前往採石場依所主管法令進行檢查。相關機關為加強建立採石場工作人員防災及安全觀念，會針對不同類型之採石場依其所使用之採掘、碎解、運搬、輸送、電氣等機械所具有之潛在危險性、法令知識、採掘工作面環境特性等，透過教育與訓練，以達到預知危險，防範未然之目的，為石礦場經營期間重要之一環。
經營人會恪遵各項法令規定，依照核定計畫進行剝岩、鑽孔、爆破、採取、搬運、輸送、碎解、分篩、回收、整地、植生綠化等，尤其針對水、空氣、噪音量之管控會不遺餘力以符合法令規定，使不致影響鄰近居民生活品質；為創造企業形象，在採石場入口處會特別強調環境之美觀與綠化，並豎立企業標誌，給予熙來攘往之不特定人群建立美好之印象。個人防護裝備如頭盔、護目鏡、安全鞋、反光背心等皆不可或缺，會隨時提供進場人員穿戴，事務所有附設簡易醫療室以備不時之需。
採石場經營期程長達數十年者有之，經營人會籌備長短程計畫，並配合法令及現場條件予以適時修正。採石場採行分區採取及整復較為可行，採掘跡整復成為水庫或辦公園區或野生動物棲息處之後，會吸引人群及投資企業，能夠增加土地利用價值。
為評估河流（SOUTH PLATTE RIVER）沿岸土地於砂石採罄整復後所帶來整體性之影響，已結合產官學力量，就水文地質及水文、沖積平原功能、土地利用、植被、濕地、野生動物及棲息地、社會經濟等各各層面進行探討，其中可增加土地利用之面積為一項不爭之事實。
綜合言之，有適當之指導方針及法令規範，可預先防範對附近社區民眾及環境所帶來之衝擊。經營人恪遵噪音、交通、粉塵、溪水污染、水源供應、表土沖蝕等相關法令規定，而規劃設計者兼顧經營人所需及民眾權益，將使砂石採取所產生負面效應降至最低，經營人藉由與鄰近社區民眾和睦共處成為合作伙伴，採石經營將更為順遂。能夠減少環境衝擊所應採行之措施當徹底執行，如緩衝帶之設置，無疑將減輕視覺衝擊、遭遇含水層即暫停採取，否則將影響地下水之供應、採掘跡回填處置需符合水污染控制標準規定、噪音源裝備設計放置場區中央處或下邊坡低窪採掘處或有隔音掩蔽之建築體內、場區內使用輸送帶運搬以減緩交通衝擊及噪音、在出入口兩側劃設車輛減速區、限制營業時間亦可減緩交通衝擊、種樹及防風林可減少粉塵、加裝真空吸塵設備、設置沉澱池可防止沖蝕、收取保證金以確保整復作業依計畫執行、分區採礦及整復、加速植生等等，最終開發者、政府、民眾三者協力合作取得三贏，才是邁向砂石資源開發利用、環境整復成功之不二法門。
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附　錄　二

防災智識：

1.The costs associated with on-the-job injuries are high in:

Answers:(a) dollars(b) pain and suffering(c) both a and b(d) none of the above

Correct:C

2.The mine operator, with your assistance, is committed to providing a safe environment free from any:

Answers:(a) challenges(b) recognized hazards(c) costs(d) work

Correct:B

3.Who is responsible for following the health and safety practices and procedures established by the mine operator and reporting any workplace hazards, injuries, or illnesses?

Answers:(a) MSHA(b) OSHA(c) you(d) none of the above

Correct:C

4.Who is responsible for your safety, as well as the safety of others, and must cooperate with and support the safety programs at the mine?

Answers:(a) you(b) MSHA(c) The mine operator(d) OSHA

Correct:A

5.MSHA stands for:

Answers:(a) Making a Safer and Healthier America(b) Mine Safety and Health Administration(c) Mine Safety and Hearing Authority(d) Mining States Hazard Administration

Correct:B

6.Which of these is a part of what MSHA does

Answers:(a) Develops and enforces safety and health rules(b) Assists mine operators to comply(c) Works cooperatively with industry, labor, state, and other agencies to improve safety and health for all miners(d) All of the above

Correct:D

7.MSHA's authority comes from _____________________________, which covers all mining and mineral processing operations in the United States, regardless of size, number of employees, or method of extraction.  That means it covers two-person sand and gravel pits as well as large underground coal mines and processing plants.

Answers:(a) The Environmental Protection Act(b) The Federal Mine Safety and Health Act(c) The Clean Air Act(d) The National Mining Act

Correct:B

8.The Mine Act requires MSHA to make inspections at least ____________ a year at surface mine operations.

Answers:(a) once(b) twice(c) three times(d) four times

Correct:B

9.While MSHA's program rests upon its congressional mandate to enforce the Mine Act firmly and fairly, the agency also has strongly emphasized or encouraged the:

Answers:(a) education and training of miners and managers in mine safety and health requirements(b) the use of engineering initiatives for reducing injuries(c) American mining community to join in a number of cooperative programs aimed at solving safety and health problems(d) all of the above

Correct:D

10.Working safely is a condition of your employment:

Answers:(a) Always(b) Only for the first year(c) Never(d) Only during the first 90 days

Correct:A

11.As a new miner, you will receive at least _____ hours of training within your first 90 days of work at the mine.

Answers:(a) 40(b) 36(c) 24(d) 72

Correct:C

12.Before you begin a new task in which you have no previous work experience, you will be given training in:

Answers:(a) Health and Safety aspects of the task assigned(b) Mandatory Health and Safety Standards relating to the task(c) Safe work procedures for the task(d) All of the Above

Correct:D

13.You will receive _______ hours of annual refresher training each year, which will include instruction on changes at the mine that could adversely affect your health and safety and other relevant information about mining operations at the mine.

Answers:(a) 2(b) 6(c) 8(d) 16

Correct:C

14._________________is information or instructions on the hazards a person could be exposed to while on mine property, as well as applicable emergency procedures.

Answers:(a) Hazard training(b) Flight training(c) Driver training(d) Task training

Correct:A

15.__________________defines the mandatory requirements for training and re-training miners and other persons at all shell dredging, sand, gravel, surface stone, surface clay, colloidal phosphate, and surface limestone mines.

Answers:(a) Webster's Dictionary(b) Part 46(c) Part 56(d) None of the above

Correct:B
16.What type of mine is generally drilled and blasted, rather than dug out with excavators or loaders?

Answers:(a) Quarry(b) Sand and Gravel(c) Dredging(d) None of the Above 

Correct:A

17.What type of mining is used in or near streams, lakes, or other sources of water?

Answers:(a) Quarry(b) Cement(c) Dredging(d) None of the Above

Correct:C

18.These operations are located where deposits of aggregate, sand or other industrial minerals are found.   These mines may be developed using benches with the sides stripped back to deepen the pit.

Answers:(a) Quarry(b) Sand and Gravel(c) Dredging(d) None of the Above

Correct:B

19.The rock at this type of operation has been drilled and blasted in benches, giving it a terrace-like appearance.  This prevents rock from falling further than the height of the bench below.

Answers:(a) Quarry(b) Sand and Gravel(c) Dredging(d) None of the Above

Correct:A

20.This is used to dig materials, carry materials for short distances, and load materials into other equipment including over the road trucks. 

Answers:(a) Bulldozer(b) Excavator(c) Loader(d) Grader

Correct:C

21.What equipment is usually track mounted, rather than on wheels, is able to swing completely around and is used to dig and load materials from the highwall or pit?

Answers:(a) Bulldozer(b) Excavator(c) Loader(d) Grader 

Correct:B

22.These vary in size and type depending on what they are used for, but are basically a tractor with a push blade mounted in front. They are used to remove topsoil or overburden, and to push materials around the mine site.

Answers:(a) Bulldozer(b) Excavator(c) Loader(d) Skid Steer

Correct:A

23.These are one of the most versatile, but also most hazardous, vehicles on the mine site.  It is a small loader commonly used to clean up around the mine site.

Answers:(a) Bulldozer(b) Excavator(c) Loader(d) Skid Steer

Correct:D

24.Many of these move 500-600 tons of materials an hour travelling 250 feet a minute.  This stationary equipment can usually move more material faster than trucks and they are more energy efficient.

Answers:(a) Crusher(b) Screen(c) Conveyor(d) Off-Road Haul Truck

Correct:C

25.________________ are created by blasting or digging in the mine pit and are generally where the material is mined from. 

Answers:(a) Berms(b) Highwalls(c) Reservoirs(d) Haulage Roads

Correct:B

26.___________________ are used at mine sites to move material from one part of the mine to another.

Answers:(a) Graders(b) Feeders(c) Screens(d) Haul Trucks

Correct:D

27.Established ___________________ are essential for safety at the mine site. Traffic may be one-way, or two-way left or right drive.

Answers:(a) safe traffic patterns(b) lunch breaks(c) flight patterns(d) none of the above

Correct:A

28._____________ are used to "sift" the material into different sizes, which can then be moved by conveyors to a storage area or for further processing.

Answers:(a) Screens(b) Feeders(c) Crushers(d) Graders

Correct:A

29.Visibility is difficult in the large trucks.  Even though they are equipped with mirrors and other safety devices, there are still _____________for the driver.

Answers:(a) cup holders(b) no windows(c) blind spots(d) None of the above

Correct:C

30._____________ are an important part of safe haulage roads.  These are small hills built on elevated sections of roadway, dumps and stockpiles.

Answers:(a) Stockpiles(b) Drainage ditches(c) Berms(d) Speed bumps

Correct:C
31.Which item of personal protective equipment is required at all mine sites to protect you from falling materials?

Answers:(a) Safety belt(b) Safety lanyard(c) Hardhat(d) Safety Glasses

Correct:C

32.Which item of personal protective equipment is required at all mine sites to protect you from getting stray material or other objects in your eyes?

Answers:(a) Face Shield(b) Respirator(c) Safety Glasses(d) Hardhat

Correct:C

33.Which item of personal protective equipment is required to be used in designated areas of the mine where dust, fumes, particles, or smoke create potentially dangerous conditions?

Answers:(a) Gloves(b) Fans(c) Handkerchief(d) Respirator

Correct:D

34._____________________ are the first choice for controlling dust and airborne contaminants.

Answers:(a) Engineering solutions(b) Respirators(c) Hearing protectors(d) Proper gloves

Correct:A

35.Before using a respirator, you will be trained and ___________________ to ensure that there is an effective seal to keep dust or other contaminants out.

Answers:(a) fit tested(b) properly shaved(c) regularly exercised(d) none of the above

Correct:A

36.When driving equipment on a mine site at night, you should:

Answers:(a) Clean your headlights and taillights(b) Increase your speed(c) Increase the distance between you and the vehicle you are following behind(d) Both A and C

Correct:D

37.Miners working at night should:

Answers:(a) wear light colored clothing or a vest with reflective tape(b) carry a flashlight both to see objects better and to be more visible to others(c) carry a flashlight to perform pre-operational checks of equipment to ensure that it is ready for safe operation(d) all of the above

Correct:D

38.Night-time illumination is often provided by banks of portable lights, often called light plants.  They should be placed where they will cause the least amount of ___________for the miners working at the mine.

Answers:(a) work(b) light(c) glare(d) none of the above

Correct:C

39.It takes your eyes _____________to adjust to light or dark.  Be sure to allow time for this adjustment, and recognize that the greatest risk occurs during this adjustment time.

Answers:(a) 1-2 seconds(b) 7-10 seconds(c) 2 minutes(d) 15 minutes

Correct:B

40.Symptoms of ________________include low body temperature, shivering, numbness, weakness, and confusion, along with drowsiness and impaired vision.

Answers:(a) Heat Exhaustion(b) Frostbite(c) Hypothermia(d) Heat Stroke

Correct:C

41.Too much exposure to a hot environment can cause _________________ and other heat-related problems.

Answers:(a) heat stroke(b) heat exhaustion(c) cramps and fainting(d) all of the above

Correct:D

42.Welders must protect their eyes against an arc that is brighter than the sun by wearing ______________.

Answers:(a) sunglasses(b) proper lenses in a welding helmet(c) a blindfold(d) a faceshield

Correct:B

43.To protect from burns, the welder may have to wear a _________________.

Answers:(a) cotton shirt and hardhat(b) thick leather jacket and gloves(c) reflective vest(d) life preserver

Correct:B

44.________________ can be controlled with proper ventilation or welding respirators.

Answers:(a) Toxic fumes(b) Arc flashes(c) Stray electricity(d) None of the above

Correct:A

45._______________________ give specific information on protective equipment required for each chemical used at the site.

Answers:(a) Material Safety Data Sheets(b) Mining Safety Data Sheets(c) Mandatory Safety Data Sheets(d) Manufacturers Storage Data Sheets

Correct:A
46.Powered haulage equipment is the single highest cause of injury at mine sites.  The two major reasons for this are the size of the vehicles and the ___________________ at the mine sites.

Answers:(a) color of the equipment(b) changing environment (c) remote locations(d) all of the above

Correct: B

47.To minimize hazards while driving large or small mobile equipment on the mine site, follow these rules:

Answers:(a) Observe traffic control and patterns at the mine. (b) The right of way on haul roads generally goes to unloaded haul trucks and vehicles traveling uphill because they are easy to stop.(c) Do not enter roads that are closed off with berms or cones.(d) A and C

Correct:D

48.To minimize hazards while driving large or small mobile equipment on the mine site, follow these rules:

Answers:(a) Follow posted speed limits - remember your vision is limited and you may be carrying huge weights!(b) Emergency equipment, like ambulances and fire trucks, always have the right of way.(c) Do not enter roads that are closed off with berms or cones.(d) All of the above

Correct:D

49.During the pre-operation inspection, you should walk around the mobile equipment and check which of the following items:

Answers:(a) Clean windows and windshield(b) Clean and adjust transmission

(c) Check seat belts(d) A and C

Correct:D

50.During the pre-operation inspection, you should walk around the mobile equipment and check which of the following items: 

Answers:(a) Test all braking systems(b) Check wheels for cracks and ensure lug nuts are tight(c) Test back up alarm(d) All of the above

Correct:D

51.All work areas and equipment must be inspected at least once a ______________.

Answers:(a) day(b) week(c) month(d) shift

Correct:D

52.The walkways and stairways should be clear of ____________.

Answers:(a) obstruction and spillage(b) handrails and guardrails(c) slippery or damaged surfaces(d) A and C

Correct:D

53.In places where people are walking next to ___________, there must be adequate protective guarding or emergency stop cords.

Answers:(a) conveyors(b) mobile equipment(c) highwalls(d) crushers

Correct:A

54.______________ are a very important safety practice.  Most mines will have prepared checklists that must be completed during the inspection to document the inspection and report any safety problems you find.

Answers:(a) Post-accident reviews(b) Pre-operational checks(c) Pre-employment checks(d) Quality control checks

Correct:B

55.MSHA regulations require all moving machinery parts to be ___________.

Answers:(a) insured(b) working(c) adequately guarded(d) properly secured

Correct:C

56.Guards must be_______________.

Answers:(a) securely in place whenever machinery is running(b) able to withstand the vibration and shock of the equipment they are protecting(c) able to withstand wear of the equipment they are protecting(d) all of the above

Correct:D

57.The guards must completely enclose the moving parts of the equipment and should not ______________.

Answers:(a) slow down production(b) create a hazard(c) be very costly(d) all of above

Correct:B

58.Being aware of ____________ can help you prevent injury to yourself and others at the mine site.

Answers:(a) hazards(b) shortcuts(c) wildlife(d) none of the above

Correct:A

59.If the entire length of the conveyor belt cannot be seen by the operator, warning signals or horns must be sounded to let others in the area know the conveyor will be ___________.

Answers:(a) starting(b) stopping(c) running with material on it(d) none of the above

Correct: A

60.Proper shutdown and ___________ procedures should be followed before working on the crushing and screening system.

Answers:(a) startup(b) lock-out/tag-out(c) engineering (d) all of the above

Correct:B

61.Material falling from the face or front of a highwall that also indicates potential slope failure is called "___________." 

Answers:(a) raveling(b) dripping(c) crumbling(d) rippling

Correct:A

62.____________ in the highwall or stockpile are always a warning of instability.

Answers:(a) Rocks(b) Conglomerate(c) Cracks(d) Dirt

Correct:C

63.All slopes should be inspected frequently from above and below by walking _______________from the edge of the wall. 

Answers:(a) less than a foot(b) about six feet(c) at least 20 feet(d) about 50 feet

Correct:B

64.When cracks are observed, the area should be ______________ until the area can be stabilized.

Answers:(a) quickly mined(b) used only as a roadway(c) reported to MSHA(d) marked off with berms or cones

Correct:D

65.It is extremely important that _______________ be maintained on all highwalls and stockpiles.

Answers:(a) good berms(b) dozers(c) fences(d) none of the above

Correct:A

66.Large haul trucks normally have much of their weight distributed on their ______________.

Answers:(a) front wheels(b) right side wheels(c) rear wheels(d) left side wheels

Correct:C

67.As material is loaded out from the bottom of a stockpile, the angle is steeper, or even undercut, and becomes ________________.

Answers:(a) easier to mine(b) less stable(c) safer(d) all of the above

Correct:B

68.Most drownings at mine sites occur when ________________ into a body of water.  

Answers:(a) vehicles overturn(b) persons fall(c) persons dive(d) none of the above

Correct:A

69."Permit Required" confined spaces contain or have the potential to contain:

Answers:(a) flammable or explosive gases, toxic gases, or oxygen deficient or enriched environments.(b) a design that tapers at one end that may entrap the person entering, or material that could engulf the person entering(c) any other recognized safety or health hazard(d) all of the above

Correct:D

70.Confined Spaces are enclosures that:

Answers:(a) are not designed for human occupancy(b) have limited access and limited exit capabilities(c) are big enough to get into and perform work(d) all of the above

Correct:D

71.Some examples of confined spaces include:

Answers:(a) bins, hoppers, cement truck drums(b) the inside of crushers and feeders

(c) the cab of a piece of machinery(d) A and B

Correct:D

72."Permit Required" confined space means that the person entering and an attendant must have additional training. ________________must fill out the permit that lists all potential hazards in the space and what is being done to eliminate the hazards, or protect the person entering the space from the hazards.

Answers:(a) An observer(b) A supervisor(c) MSHA(d) All of the above

Correct:B

73.In congested areas, it is very important that all ________________ are followed without exception.  Each mine has its own specific traffic patterns and controls.

Answers:(a) traffic rules(b) traffic signs(c) right of ways(d) all of the above

Correct:D

74.__________________are posted around the blasting area and on trucks hauling explosive materials

Answers:(a) MSHA requirements(b) Warning signs(c) Production reports(d) A and B

Correct:B

75.Following the blast, ___________________will walk the site to ensure that all charges went off and the area is safe to enter before allowing others to resume working in the area. It may take several minutes for the smoke and dust to clear the area.

Answers:(a) the person in control of the blast(b) MSHA(c) All mine employees(d) A and B

Correct:A

76.MSHA requires that ONLY ______________ perform electrical work at a mine site.

Answers:(a) state licensed persons(b) qualified persons(c) MSHA electrical Inspectors(d) mine management

Correct:B

77.All equipment, including vehicles, ladders, cranes, and other mining equipment, must be kept at least  ______________ from power lines.

Answers:(a) 18 inches(b) 5 feet(c) 10 feet(d) 50 feet

Correct:C

78.Grounding is an important ________________ requirement.

Answers:(a) mobile equipment(b) production(c) customer(d) electrical safety

Correct:D

79A good ground is essential for operations with a generator.  The ___________ should be driven securely into the ground where it is protected from damage by equipment.

Answers:(a) generator(b) ground rod(c) breaker(d) ground wire

Correct:B

80.Grounding must be checked at least _____________, or whenever there are changes; for example, if there is a new set up of a portable crushing/screening plant, or a motor is changed on any machine.

Answers:(a) every six months(b) annually(c) monthly(d) weekly

Correct:B

81.________________, or GFCIs, protect the worker by monitoring the current that goes out the "hot" wire and the current that comes back on the neutral wire.  If there is more than a 5 milliamp difference between what goes out and what comes back, the GFCI will trip and shut off the power.

Answers:(a) Ground Forming Circuit Insulators(b) Grounded Facility Circuit Insurance(c) Ground Fault Circuit Interrupters (d) Grounded Fixture Circuit Insulation

Correct:C

82.High voltage power cables should never be touched or stepped on unless they are ________________.

Answers:(a) grounded(b) insulated(c) energized(d) de-energized

Correct:D

83.All switches and breakers need to be ___________________.

Answers:(a) located in the control room(b) cleaned once a week(c) properly identified or labeled(d) none of the above

Correct:C

84.When throwing a breaker,__________.  Follow the same procedure when you shut off a breaker.  Safety glasses should also be worn when throwing a breaker on or off.

Answers:(a) stand in front of the breaker and turn the breaker on quickly(b) stand in front of the breaker and turn the breaker on slowly(c) stand to the side of the breaker and watch the breaker to ensure it works properly(d) stand to the side of the breaker and turn your head away

Correct:D

85.All power cords must be _______________, which means there must be three prongs on the plug.

Answers:(a) grounded(b) orange(c) flat(d) heavy duty

Correct:A

86.Electric power tools must be grounded with a _________________, or be double insulated.

Answers:(a) external ground wire(b) plastic case(c) three-prong ground plug(d) two-prong ground plug

Correct:C

87.________________ is one of the most important safety policies at the mine site.  It prevents the unexpected release of electricity or other energy while maintenance is being performed.

Answers:(a) The personal protective equipment (PPE) policy(b) The lock-out/tag-out policy(c) The drug and alcohol policy(d) The traffic control policy

Correct:B

88.______________ are forms of energy that must be controlled.  The same procedures used to de-energize and control electricity must be used to control these other forms of hazardous energy.

Answers:(a) Gravity and stored energy(b) Hydraulic and steam (c) Mechanical and pneumatic(d) All of the above

Correct:D

89.The best way to deal with a potential hazard is to _________________ it.

Answers:(a) eliminate(b) report(c) avoid(d) hide

Correct: A

90.It is important that you come to work without any influences that could compromise your ability to do your job safely.  ______________ and anything else that could impair your ability to work safely must be controlled or eliminated.

Answers:(a) Drugs(b) Alcohol(c) Fatigue(d) All of the above

Correct:D
91.Potential emergencies at a mine site include:

Answers:(a) fire(b) equipment damage(c) injury(d) all of the above

Correct:D

92.If someone at the mine is hurt on the job, you should first:

Answers:(a) make sure the scene is safe(b) check the victim for injuries(c) fill out an incident report(d) start CPR

Correct:A

93.If someone is injured at the mine, call 911 or a local number, depending on your mine's policy.  If an ambulance or paramedics are called, _______________.

Answers:(a) stand back and wait for the professionals(b) it is okay to resume production(c) your first aid treatment is useless(d) someone at the mine should meet them at the mine entrance and direct them to the injured person

Correct:D

94._________  are located throughout the mine site and should be used for small fires or to clear an exit.  Know where they are.

Answers:(a) Fire extinguishers(b) Axes(c) Shovels(d) All of the above

Correct:A

95.__________ should be posted by phones throughout the operation.

Answers:(a) Pizza delivery phone numbers(b) MSHA regulations(c) Emergency phone numbers(d) Equal Employment Opportunity Posters (EEO)

Correct:C

96.You should also be aware of reporting or _________. It is very important that everyone at the mine site be accounted for in an emergency.

Answers:(a) production assignments(b) assembly locations(c) maintenance procedures(d) vacation schedules

Correct:B

97.Typical emergency plans include __________.  Always be aware of alternate routes if your primary escape is blocked by the incident.

Answers:(a) traffic patterns(b) inspection procedures(c) escape routes(d) none of the above

Correct:C

98.Each mine has its own _________ to notify employees of an emergency.  They may include sirens, horns, radio communication, or people yelling at one another.  You should be aware of what these mean and take appropriate action when they are activated.

Answers:(a) mailing lists(b) calling lists(c) warning signals(d) A and B

Correct:C

99.Fire extinguishers are checked at least _________ to ensure they are ready to use.

Answers:(a) monthly(b) daily(c) weekly(d) every six months

Correct:A

100.These are the components of a fire triangle:

Answers:(a) oxygen, heat and nitrogen(b) heat, fuel and oxygen(c) heat, fuel and ignition(d) fuel, oxygen and wood

Correct:B

101.A class _____ fire is from flammable and combustible liquids.

Answers:(a) "A"(b) "B"(c) "C"(d) "D"

Correct:B

102.Class _____ fires involve energized electrical equipment.

Answers:(a) "A"(b) "B"(c) "C"(d) "D"

Correct:C

103.The PASS method of fighting a fire is generally recommended when using a fire extinguisher.  It stands for: 

Answers:(a) PULL, AIM, SWEEP, SQUEEZE(b) PULL, AIM, SHOOT, SEPARATE(c) PUSH, ANGLE, SIZE, SIGHT(d) PULL, AIM, SQUEEZE, SWEEP

Correct:D

104.No matter how small an incident at the mine may seem, it must be _______.

Answers:(a) your fault(b) expensive(c) reported(d) none of the above

Correct:C

105.An incident report may trigger an investigation that will search for the causes of the incident and ways to ___________. 

Answers:(a) prevent it from happening again(b) keep MSHA from finding out(c) increase production(d) eliminate equipment safely

Correct:A

106.Training on safety and health issues related to a task and safe work procedures is required: 

Answers:(a) within three months of starting the new task for which he or she has no previous experience(b) before a miner can perform a task for which he or she has no previous experience(c) after 60 days of performing a task for which he or she has no previous experience(d) all of the above

Correct:B

107.Before crushers or moving self-propelled equipment are started, the operator will sound a warning that can be heard _________ or use another effective method to warn anyone who could be exposed to a hazard from the equipment.

Answers:(a) at least 50 feet away(b) at least 100 feet away(c) above the surrounding noise level(d) on the entire mine site

Correct:C

108.________ have to be securely in place while machinery is being operated unless you are testing or making adjustments that can't be performed without the removal of these objects.

Answers:(a) Safety signs(b) Anti-slip mats(c) Required guards(d) None of the above

Correct:C

109.Before crushers or moving self-propelled equipment are started, ________ to warn anyone who could be exposed to a hazard from the equipment.

Answers:(a) the operator will operate the controls(b) the operator will lock out the machine(c) the supervisor will account for all employees(d) the operator will sound a warning that can be heard above the surrounding noise level or use another effective method

Correct:D

110.If the whole length of the conveyor cannot be seen from the starting switch, there must be a system that provides for either a visible or an audible warning to anyone in the area that the conveyor will be started.  The belt must be started within _______ seconds after the warning is given or a second warning must be given.

Answers:(a) 120(b) 30(c) 10(d) 60

Correct:B

111.Which of the following is the correct safe work practice when working around conveyors, crushers and screens?

Answers:(a) Make sure guards are in place.  If you remove a guard to work on a machine or conveyor, replace the guard when you are finished.(b) Never wear loose clothing around conveyors, crushers or screens because you might be pulled into the machinery if a part of your clothing gets caught in moving parts.(c)Don't try to dislodge rocks from pulleys while the conveyor is operating. (d) All of the above

Correct:D

112.Machinery, equipment and tools cannot be _______. An example, but not the only example, would be altering or adjusting conveyors, crushers or screens to go faster or handle larger loads than originally intended.  This would be a violation of the mandatory standard if it could create a hazard.

Answers:(a) used beyond the design capacity intended by the manufacturer(b) used unless MSHA has approved them(c) started until they have been approved by the manufacturer(d) used at full capacity until tested

Correct:A

113.___________ have to be installed on drive units of inclined conveyors to prevent the conveyors from running in reverse.

Answers:(a) Drive and take-up rollers(b) Back-up alarms(c) Backstops and brakes(d) None of the above

Correct:C

114.Maintenance on conveyors, crushers, or screens can be performed:

Answers:(a) anytime.(b) only while the equipment is running.(c) while the equipment is running only if it can't be performed any other way and can be done safely.(d) none of the above

Correct:C

115.Because of the obvious hazards involved, pulleys or conveyors should not be ___________ while the conveyor is in motion.

Answers:(a) inspected(b) manually cleaned(c) loaded(d) all of the above

Correct:B

116.Belt dressings, such as lubricants, should only be applied with the belt in motion if a pressurized-type applicator is used that allows the dressing to be applied __________.

Answers:(a) from outside the guard(b) without stopping the belt(c) from inside the guard(d) none of the above

Correct:A

117.Each mine site will have its own safe work practices. Which one below is a safe work practice?

Answers:(a) Always wear appropriate personal protective equipment for the job you are doing.(b) Wear a safety harness and properly anchored lanyard if you are working from an elevated location.(c) Make sure guards are in place.  If you remove a guard to work on a machine or conveyor, replace the guard when you are finished.(d) All of the above.

Correct:D

118.Each site will have its own safe work practices. Which one of the following is a safe work practice?

Answers:(a) Clean running conveyor pulleys.(b) When climbing ladders, always maintain two points of contact.(c) When shoveling conveyor belts, always shovel in the opposite direction the belt is traveling.(d) Keep walkways and work platforms clear of clutter and tripping hazards.

Correct:D

119.Each site will have its own safe work practices. Which of these is a safe work practice?

Answers:(a) Check emergency stop buttons and conveyor pull cords periodically to make sure they work.(b) When shoveling under conveyor belts, always shovel in the direction the belt is traveling.(c) Defective equipment should be removed from service until it is repaired.(d) All of the above.

Correct:D

120.____________, (ROPS), and seat belts are provided for your safety on many types of equipment.

Answers:(a) Rough Operations Protective Systems(b) Rock Operations Production Systems(c) Roll Over Prevention Systems(d) Roll Over Protective Structures

Correct:D

121.It is extremely important that you use equipment safety features correctly. Don't __________ Roll-over Protective Structure (ROPS) without the approval of the manufacturer.

Answers:(a) alter or make repairs to(b) inspect(c) use(d) all of the above

Correct:A

122.Self-propelled mobile equipment like haul trucks and loaders must have a service brake system capable of stopping and holding the equipment ___________.

Answers:(a) fully loaded on a 12% grade (b) empty on a 15% grade(c) with its typical load on the maximum grade it travels(d) with its typical load on a typical grade it travels

Correct:C

123.The operator of mobile equipment must inspect the equipment including brakes, as well as other operational systems, ________.

Answers:(a) before each load(b) before it is used on each shift(c) before the end of each shift(d) once it is warmed up, usually around the middle of each shift

Correct:B

124.If the defect makes it dangerous to operate the equipment, it must be _________ until the defects are corrected.

Answers:(a) operated at half speed(b) only operated by experienced miners(c) taken out of service and placed in a special area posted for that purpose or tagged to prohibit anyone from using it(d) removed from mine property 

Correct:C

125.__________ self-propelled mobile equipment, you must sound a warning that is audible above the surrounding noise level or use some other method to warn anyone who could be exposed to a hazard from the equipment.

Answers:(a) Before inspecting(b) Before each load(c) Before starting(d) None of the above

Correct:C

126.Back-up warning devices that tell others a truck or piece of equipment is backing up must be operational.  If the device is not working, _________.

Answers:(a) it must be repaired immediately(b) it must be repaired by the end of the shift(c) it must be repaired within 24 hours(d) it must be repaired within 12 hours

Correct:A

127.If the vehicle is parked on a grade, the equipment needs to be either _________ or the wheels or tracks must be turned into the bank or berm.

Answers:(a) parked in reverse gear(b) parked facing uphill in first gear

(c) chocked by blocking the wheels(d) all of the above

Correct:C

128.When a vehicle is left unattended or is not in use, dippers, buckets, blades, rippers, and scraper blades should be __________.

Answers:(a) raised to allow inspection or maintenance(b) lowered to the ground

(c) left in the travel position (d) none of the above

Correct:B

129.Don't work on top of, under, or from mobile equipment in a raised position until the equipment has been _______.

Answers:(a) examined by MSHA(b) approved by your supervisor(c) shut off 

(d) blocked or mechanically secured to prevent it from rolling or falling accidentally

Correct:D

130.All mining equipment has ________.  If you can't see the equipment operator, he or she can't see you.  Don't assume the operator can see you or knows where you are.

Answers:(a) blind spots(b) mirrors(c) windshields(d) ROPS

Correct:A

131.Be sure to ________ and bleed off any stored hydraulic pressure before working on, under, or around equipment.

Answers:(a) keep equipment running (b) raise the bucket and have someone in the operators' cab (c) properly block all equipment from movement(d) A and B

Correct:C

132.Know and follow the proper dumping or loading procedures.  Inspect the dump area frequently for hazards like: 

Answers:(a) overhead power lines(b) berms(c) cracks, or slumping on the edges of stockpiles(d) all of the above

Correct:D

133.Always keep three points of contact,___________ when you mount or dismount from equipment.

Answers:(a) two feet and a hand(b) two hands and a foot(c) two steps and a lunch bucket(d) A and B

Correct:D

134.Many drivers have been killed or injured because they were thrown from a vehicle or they bounced around inside the cab.  Which of the following safety practices should always be followed to minimize the danger?

Answers:(a) Wear safety glasses when operating mobile equipment.(b) Wear a seatbelt.(c) Lock the doors of the equipment.(d) Be prepared to jump from the vehicle in an emergency.

Correct:B

135.Suspended loads that require steadying or guidance need to have _________ attached.

Answers:(a) Taglines(b) Power lines(c) Signs(d) Emergency stop cords

Correct:A

136.Materials have to be stored in a way that doesn't cause _________.  

Answers:(a) Improper stock rotation(b) Production to be slowed or interrupted(c) Excessive re-handling of materials(d) Tripping or fall-of-material hazards

Correct:D

137.Walkways or passageways designed for moving around or over bins, hoppers, silos, tanks, and surge piles, as well as surface structures, switch panels, loading and dumping sites, and work areas, should be ________.

Answers:(a) located near the lunch area(b) checked by MSHA before work can start each shift(c) lit well enough to provide safe working conditions(d)all of the above

Correct:C

138.Forks and other types of lift trucks should be operated with the forks and mast _____________ to steady and secure the load.

Answers:(a) tilted forward(b) raised four feet(c) raised six inches and tilted forward(d) tilted back

Correct:D

139.Hazardous materials must be stored in containers that are approved for that use by recognized agencies.  Each container must be properly labeled, including:

Answers:(a) all of the contents of the MSDS sheets(b) the name of the contents, and the hazard it presents(c) the manufacture's telephone number(d) the telephone number of the emergency response agency

Correct:B

140.Trash and combustibles must be properly stored so ________.

Answers:(a) they are easily accessible(b) they can be accessed by the fire department(c) they don't create a fire hazard(d) none of the above

Correct:C

141.Store combustible items away from the walkways, exits, and ________

Answers:(a) lunch room(b) tools(c) shops(d) fire fighting equipment

Correct:D

142._________should be allowed to ride on loads being moved by cranes or derricks.

Answers:(a) Operators(b) Only maintenance personnel(c) Supervisors(d) None of the above 

Correct:D

143.Valves on compressed gas cylinders need to be protected by covers when they are __________.

Answers:(a) used(b) transported (c) stored(d) B and C

Correct:D

144._________ have to be stored where they can't inadvertently come in contact with each other or with other substances that would cause violent reactions or harmful fumes or gases. 

Answers:(a) Chemical substances, including concentrated acids and alkalis(b) Washed concrete rock, sand and cement(c) Electrical cables, switch boxes and transformers(d) None of the above

Correct:A

145.Good lifting techniques help prevent injuries.  Which of the following is a good lifting technique?  

Answers:(a) Be ready for the lift(b) Tuck your pelvis(c) Avoid twisting(d) All of the above

Correct:D

146.Describe the 4-to-1 ladder rule for extension ladders.  

Answers:(a) Set the base of the ladder four feet away from the wall for every one foot of ladder height(b) Set the base of the ladder an arms length away from the wall (c) Set the base of the ladder one foot away from the wall for every four feet of ladder height.(d) Set the base of the ladder four feet away from the wall

Correct:C

147.When using a step ladder, make sure the ladder is the right height for the job, keeping in mind that the top ___________ should not be used.  It's important to make sure the feet are leveled and secure, the spreader bars are locked, and you always keep three points of contact on the ladder as you climb.

Answers:(a) step(b) two steps(c) three steps(d) platform

Correct:B

148.Dust will be monitored for both breathing and visibility hazards. Exposure to airborne contaminants is limited to acceptable levels by _________.

Answers:(a) National Fire Protection Agency(b) Association of Mining Companies (c) 1973 ACGIH standard on Threshold Limit Values (TLVs)(d) None of the above

Correct:C

149.________, or other protective equipment, may be required in areas of the mine where airborne contaminant levels are high.

Answers:(a) Respirators(b) Safety Glasses(c) Hearing Protection(d) Face Shields

Correct:A

150.Loose or unconsolidated material has to be sloped to the angle of repose or stripped back for at least ___________ from the top of the pit or quarry wall.

Answers:(a) 5 feet(b) 6 feet(c) 10 feet(d) 25 feet

Correct:C

151.The mine operator will designate an experienced person to examine and test for loose ground ________. 

Answers:(a) prior to starting work(b) after blasting(c) any time ground conditions warrant it(d) all of the above

Correct:D

152.Highwalls and banks next to travel roads should be examined at least _________.

Answers:(a) once each shift(b) daily(c) weekly(d) monthly

Correct:C

153.Traffic is another consideration at the mine site.  Rules that dictate________ will be established for each mine.

Answers:(a) speed(b) right-of-way(c) color of vehicles(d) A and B

Correct:D

154.Traffic is another consideration at the mine site.  Rules that dictate _________ will be established for each mine.

Answers:(a) direction of movement(b) position of windows(c) use of headlights to assure visibility(d) A and C

Correct:D

155.Combustible materials should not be stored within _________ of electrical substations or unburied, flammable or combustible liquid storage tanks.

Answers:(a) 10 feet(b) 25 feet(c) 50 feet(d) 100 feet

Correct:B

156.There should be a ______ foot perimeter around electrical substations or unburied, flammable or combustible liquid storage tanks that should be kept free of dry vegetation to minimize the potential fire hazard.

Answers:(a) 10 (b) 25 (c) 50 (d) 100 

Correct:B

157.Fire fighting equipment is available at every mine site.  The equipment should be of the___________ that can extinguish fires of any class that could occur because of the hazards present at the site.

Answers:(a) type(b) size(c) quantity(d) all of the above

Correct:D

158.First Aid materials, including stretchers and blankets, should be located ________.

Answers:(a) in all working areas(b) only in shop and office areas(c) only at mine sites with offices on the mine property(d) only in the largest mobile equipment

Correct: A

159.A competent person designated by the operator must examine each working place at least once _________ to identify anything that might affect the health and safety of the miners.

Answers:(a) each shift(b) each day(c) each week(d) each month

Correct:A

160.Inspect all electrical equipment, power tools, and extension cords for ________.  Report any problems immediately and remove defective equipment from service.

Answers:(a) approval labels(b) MSHA approved insulation(c) defects(d) none of the above

Correct:C

161.Only ________ can direct blasting operations and related activities.

Answers:(a) people trained and experienced in handling and using explosive material(b) supervisors(c) MSHA Inspectors(d) A and B

Correct:A

162.If you find an explosive device on the mine site, _______.

Answers:(a) don't pick it up(b) mark the location (c) notify your supervisor immediately(d) all of the above

Correct:D

163.MSHA's authority came from the ________________________________.

Answers:(a) Federal Mining Act of 1977(b) Federal Mine Safety and Health Act of 1977(c) Federal Mineral Safety and Health Act of 1969(d) Federal Miner's Rights Amendment of 1977

Correct:B

164.The Federal Mine Safety and Health Act of 1977 strengthened and expanded ___________.  It also protects miners from retaliation when they exercise those rights.

Answers:(a) the rights of miners(b) the rights of mine operators(c) the rights of the EPA(d) none of the above

Correct:A

165.It is your right, as well as your responsibility, to have a ________.

Answers:(a) 30 minute lunch break(b) high paying job(c) safe workplace(d) none of the above

Correct:C

166.When you notice unsafe conditions at the operation, report them to _________.

Answers:(a) MSHA first(b) the county health department(c) the local news media(d) your supervisor

Correct:D

167._________ can choose a person to represent them in safety and health matters at their mine.

Answers:(a) Two or more miners(b) Four or more miners(c) Ten or more(d) Mine management

Correct:A

168.The Representative of Miners has the right to accompany ___________ during health and safety inspections at the mine.

Answers:(a) County health inspectors(b) Company Safety Personnel(c) Federal Mine inspectors(d) None of the above

Correct:C

169.Under certain conditions, miners ________ for the time they are idled because of a withdrawal order.

Answers:(a) have the right inspect the mine(b) have the right to be paid(c) have the right to additional work(d) have the right to accrue time toward seniority 

Correct:B

170.Miners or their representatives have the right to obtain ______ of a mine where there are reasonable grounds to believe that an imminent danger, or a violation of the Act or a safety or health standard exists.

Answers:(a) the map (b) the permits(c) an inspection(d) all of the above

Correct:C

171.Orders, citations, or notices should be posted ________. 

Answers:(a) in the local newspaper(b) on the signs entering the mine(c) in the company president's office(d) on the mine bulletin board

Correct:D

172.As a miner, you have the right to _______ enforcement and legal proceedings under the Act.

Answers:(a) be informed of (b) participate in(c) determine the outcome of(d) A and B

Correct:D

173.One of the most important rights you have is the right to _________ because you exercised your rights given by the Act.

Answers:(a) be protected from discrimination(b) be promoted(c) have job security(d) none of the above

Correct:A

174.As a miner, you are charged by the United States Congress to assist the mine operator in providing _______.

Answers:(a) a profitable mining operation(b) a safe workplace free from hazardous conditions and practices(c) fast, efficient and economic products to the consumer(d) all of the above

Correct:B

175.Any person, including a miner, who knowingly makes a false statement, either orally or in writing, or who makes a false certification in an application, record, report, plan, training certificate, or any other document kept or filed with MSHA, is subject to a fine and _______.

Answers:(a) termination (b) community service(c) possible imprisonment(d) 90 days hard labor

Correct:C

176.________, parts 1-199, is the code of Federal Regulations that pertains to mining.  This gives the laws that govern your day-to-day work, such as pre-shift inspections of equipment and guarding on conveyors.

Answers:(a) Title 29(b) Title 30(c) Title 36(d) Title 56

Correct:B

177._______ gives the mandatory safety and health standards for surface metal and non-metal mines.  MSHA requires mine operators and miners to comply with these regulations.  Most of this training program is based on this Part.

Answers:(a) Part 30(b) Part 46(c) Part 56(d) Part 199

Correct:C

178.Each mine will have a line of authority.  Usually _________ will be the person at the mine that you will deal with the most.

Answers:(a) the MSHA Inspector(b) the human resources person(c) the loader operator(d) your supervisor

Correct:D

179._________ will work with you on daily assignments, training opportunities, time off, and other day-to-day activities.

Answers:(a) The MSHA Inspector(b) Your supervisor(c) The human resources person (d) All of the above

Correct:B

180.Any concerns, comments, or complaints you have about your job or the operation should be directed to ________ first.

Answers:(a) the human resources person(b) your immediate supervisor(c) the loader operator(d) the county sheriff

Correct:B

181.________ will usually be able to address your concerns quickly and accurately.

Answers:(a) The human resources person(b) The loader operator(c) The company receptionist(d) Your immediate supervisor

Correct:D

182.Each mine will have someone responsible for ________.

Answers:(a) the company picnic(b) tracking the length of lunch breaks(c) health and safety(d) the United Way campaign

Correct:C

183.Each mine will have someone responsible for health and safety.  In larger operations, this may be a person or persons who focus ________ on health and safety.

Answers:(a) one quarter of the time(b) one half of the time(c) three quarters of the time(d) totally

Correct:D

184.Each mine will have someone responsible for health and safety.  In smaller operations, _________ may be the safety person.

Answers:(a) a contract electrician(b) your supervisor(c) the loader operator(d) none of the above

Correct:B

185.At some mines, _______ is chosen by the miners to address safety and health matters at the mine.

Answers:(a) a representative of miners(b) a local county commissioner(c) an MSHA inspector(d) none of the above

Correct:A

186.Miners' representatives have the opportunity to accompany Federal inspectors during _______. 

Answers:(a) inspections(b) enforcement of safety and health standards(c) other mine visits within 30 miles(d) A and B

Correct:D

187.At some mines, the miners' representative is chosen by the miners to address safety and health matters at the mine.  Miners' representatives have the opportunity to do all of these except:

Answers:(a) to accompany Federal Inspectors during inspections(b) to accompany Federal Inspectors during enforcement of safety and health standards(c) to accompany Federal Inspectors during inspections at all mines within 10 miles(d) to accompany Federal Inspectors during other activities including health monitoring 

Correct:C

188.It is very important that each employee takes an active part in ensuring safety at the mine by the mine operator.  Typical policies and rules include:

Answers:(a) PPE (Personal Protective Equipment) requirements (b) All plant traffic signs, patterns, and controls must be strictly followed (c) Confined space entry rules will be stated for your mine (d) All of the above

Correct:D

189.PPE (Personal Protective Equipment) is required at most mine sites, _______ are usually the minimum requirements.  Respirators and ear protection may be necessary in designated areas. 

Answers:(a) protective eyewear(b) hard hats (c) safety shoes or boots(d) all of the above

Correct:D

190.The mine policy will include information about working on electrical equipment, including _________ and proper grounding.

Answers:(a) lock-out/tag-out(b) how you should repair electrical equipment(c) how to use defective power tools and cords(d) all of the above

Correct:A

191.Rules will emphasize what you have already learned about not working under suspended loads, walking on or across moving conveyors only_________, and protective guarding on conveyors and other equipment.

Answers:(a) when necessary(b) at designated crossings(c) after someone else does(d) none of the above

Correct:B

192.A list of potential hazards at the mine site may include: 

Answers:(a) noise and dust(b) daily operation of paving machines(c) blasting operations(d) A and C

Correct:D

193.A list of potential hazards at the mine site may include: 

Answers:(a) operation of heavy mobile equipment(b) blasting operations(c) conveyor belts(d) all of the above

Correct:D

194.A list of potential hazards at the mine site may include: 

Answers:(a) high places(b) catwalks and tunnels(c) high voltage electric substations(d) all of the above

Correct:D

195.The rules at mine sites will also include: 

Answers:(a) information on areas where smoking is prohibited(b) housekeeping requirements for your job(c) the type of clothing you should wear on the job(d) all of the above

Correct:D

196.At most mines, ________ is the person you should report hazards to.

Answers:(a) the loader operator(b) your Human Resource person(c) your immediate supervisor(d) B and C

Correct:C

197.Be sure you know who to contact in case of an emergency, how the contact should be made, and how to do _______.

Answers:(a) the Heimlich maneuver(b) CPR (c) an emergency shut down of equipment(d) all the above

Correct:C

198.Incident reports will be used to determine the cause of the problem and to find ways _______ in the future.

Answers:(a) to repeat it(b) to eliminate the job that caused the incident(c) to prevent it from happening(d) none of the above

Correct:C

199.______ has the authority to assign the resources to correct a hazardous condition at the mine.

Answers:(a) MSHA(b) The county sheriff(c) The supervisor(d) All of the above

Correct:C

200.Respirators are provided to mine employees when they are necessary to protect the health of the employee.  Potential hazards include ________.

Answers:(a) harmful dusts(b) fumes and mists(c) gases and vapors(d) all of the above

Correct:D

201.Mines will work to reduce or eliminate potential hazards through ________.

Answers:(a) personal protective equipment (PPE) only(b) job assignments(c) engineering controls(d) none of the above

Correct:C

202.It is very important to understand that these respirators do not supply __________, they only filter the air you breathe.

Answers:(a) nitrogen(b) oxygen(c) carbon dioxide(d) argon

Correct:B

203.These respirators should never be used in areas where there isn't enough oxygen or in areas where contamination is more than _______ the acceptable level.

Answers:(a) twice(b) 5 times(c) 10 times(d) 50 times

Correct:C

204.The word used to describe putting a respirator on is "________."

Answers:(a) donning(b) doffing(c) drawing(d) none of the above

Correct:A

205.The respirator should be inspected before donning.  Which of the following statements is correct?

Answers:(a) Inspect the neckstrap and headband for elasticity, breaks or tears. Make sure the adjustors are working correctly. (b) Check the facepiece for dirt, cracks, tears, or holes. (c) Check inhalation and exhalation valves for cracks, tears and dirt.(d) All of the above

Correct:D

206.The respirator should be inspected before donning:

Answers:(a) Check the facepiece for dirt, cracks, tears, or holes. (b) Check the cartridge for flavor and size.(c) Make sure the cartridges are clean.  Replace them if they are damaged in any way.(d) A and C

Correct:D

207.To put on the respirator, ________. 

Answers:(a) securely attach the cartridges.(b) follow the instructions to properly place the straps around your neck and head.(c) the straps should be just loose enough so that some air leaks around the facepiece.(d) A and B 

Correct:D

208.To put on the respirator, ________.

Answers:(a) follow the instructions to properly place the straps around your neck and head.(b) the straps should be just snug enough so that no air leaks around the facepiece.(c) conduct a fit test. (d) all of the above.

Correct:D

209.Each time you use your respirator, test for tightness by which of the following methods?

Answers:(a) Negative Pressure Method(b) Smoke fit test(c) Positive Pressure Method(d) A and C

Correct:D

210.What type of respirator test does this describe?  Place your palms over the cartridges lightly.  Gently inhale so that the facepiece collapses slightly and hold your breath for ten seconds.  The facepiece will remain collapsed while you hold your breath unless there is a break in the seal.

Answers:(a) Positive pressure test(b) Inhalation valve test(c) Negative pressure test(d) Exhalation valve test

Correct:C

211.What type of respirator test does this describe? Place your palm lightly over the exhalation valve cover and gently exhale so a slight positive pressure builds up inside the respirator. Hold your breath for 10 seconds.

Answers:(a) Positive pressure test(b) Inhalation valve test(c) Negative pressure test(d) Exhalation valve test

Correct:A

212.Cleaning instructions will differ for different kinds of respirators.  Be sure to read the instructions for your respirator.  Generally rinsing in __________ is acceptable.  A cleaner and disinfectant may also be used.

Answers:(a) cold water(b) chlorine bleach(c) warm, not hot, water(d) 2% hydrochloric acid solution

Correct:C

213.Your respirator must be kept in good condition.  If it shows excessive wear or damage, replace it immediately.  Store the respirator in a _________.

Answers:(a) cool, moist location(b) clean, dry location(c) warm, moist location(d) cold, dry location

Correct:B

214.Before you use a respirator for the first time, a qualified person at the mine will do a qualitative or quantitative respirator fit test to determine the amount of protection it will provide. This test will be done again ____________, or when changes warrant another test.

Answers:(a) monthly(b) every 6 months(c) annually (d) bi-annually

Correct:C

215.MSHA requires that at least ________ on each shift is trained in first aid.  Be sure you know who is trained on your shift and who should be notified of an accident at the mine site.

Answers:(a) one employee(b) one EMT(c) one supervisor(d) all of the above

Correct:A

216.In case you or your co-workers are injured on the job, notify your ________ or safety person as soon as possible.

Answers:(a) mother(b) co-worker(c) supervisor(d) none of the above

Correct:C

217.The contents of First Aid kits will vary from mine to mine, but should include some bandages, tape, disposable gloves, barrier masks, Band-Aids, gauze, triangular bandages, and antiseptics.  Mines are also required to have ________ at the site.

Answers:(a) a registered nurse(b) an ambulance(c) blankets and a stretcher(d) gloves and a flashlight

Correct:C

218.Observe the ________ to ensure that the patient, you, and others in the area are safe.

Answers:(a) highwall(b) maintenance shop(c) first aid kit(d) accident scene

Correct:D

219.Don't ________ the injured person unless the patient is exposed to additional injury at the accident site.

Answers:(a) wake(b) move(c) scare(d) treat 

Correct:B

220.The most important concern is recognizing and correcting life-threatening conditions.  Which one of the following would you do?   

Answers:(a) Assess the airway to ensure it is open (b) Ensure the patient is breathing adequately(c) Make sure the patient's heart is beating(d) All of the above

Correct:D

221.The most important concern is recognizing and correcting life-threatening conditions.  Which of the following would you do?   

Answers:(a) Control severe bleeding (b) Reduce the severity of shock(c) Properly bandage minor scrapes(d) (a) and (b)

Correct:D

222.The best way to control bleeding is to apply ______ to the wound.

Answers:(a) a tourniquet (b) direct pressure (c) elevation(d) pressure points

Correct:B

223.To treat burns, keep the burn site clean and keep the patient warm.  Don't use _______ on any burn.  Get medical help as soon as possible for burn victims.

Answers:(a) ointments(b) burn cream(c) butter(d) any of the above

Correct:D

224.A _______ is an injury that results from contact with heat, chemicals, electricity, or radiation.

Answers:(a) burn(b) wound(c) fracture(d) sprain

Correct:A

225.Shock may accompany any injury.  Symptoms include: 

Answers:(a) pale, cool clammy skin(b) rapid and weak pulse(c) nausea(d) all of the above

Correct:D

226.Shock may accompany any injury.  Symptoms include: 

Answers:(a) vomiting(b) blindness(c) confusion(d) (a) and (c)

Correct:D

227.The musculoskeletal system is composed of all the bones, joints, muscles, tendons, ligaments, and cartilage in the body.  Injuries include ______.

Answers:(a) sprains and strains(b) fractures(c) dislocations(d) all of the above

Correct:D

228.Splints can be made out of cardboard, newspaper, boards, blankets, and other objects.   When splinting, make sure you _______.

Answers:(a) immobilize the suspected fracture area(b) immobilize the joints above and below the suspected fracture(c) move the limb around to determine the fracture area(d) immobilize the entire side of the body that has the suspected fracture

Correct:B

229.If a person must be pulled or dragged to safety, pull them by their _______, straight, not sideways, while supporting the head and neck as much as possible.  Avoid bending or twisting the neck and trunk if possible.

Answers:(a) legs(b) hips(c) head(d) shoulders

Correct:D
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